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PREFACE 


Itis indeed a matter of great pleasure and pride for Kavikulaguru 
Kalidas Sanskrit University, Ramtek to have this rarest oppor- 
tunity of hosting the 50th session of All India Oriental Confer- 
ence at Nagpur. This AIOC-50th session at Nagpur will be for- 
ever remembered by all as the year 2019 also happens to be the 
year of Centenary Celebration of AIOC. The premier objective 
with which the great scholars of yester years had contemplated 
and established this national academic event called All India 
Oriental Conference has been achieved through these years with 
scores of young scholars contributing significantly to the trea- 
sure house of knowledge through their valuable research work. 


The research of yore and of the present should be properly re- 
corded so as to make it easily available to all lovers of knowl- 
edge and wisdom in the years to come. With this objective, we 
have contemplated to commemorate the 1 00th year of this grand 
event of 50th session of AIOC by way of publishing 100 mono- 
graphs on different subjects 1n four languages viz., Sanskrit, 
Hindi, Marathi and English. It is no doubt a herculean task but 
stll worth of it, for the reason that these 100 monographs will 
inspire many young scholars to take upon a fresh study and 
research of the oriental subjects with more vigour and zeal. 


The AIOC Centenary Publication Series includes wide variety 
of subjects like Literature, Language, Veda, Indian Philosophy, 
sanskrit Grammar, Law, Children Literature, Yoga, Astronomy 
and Astrology, Ayurveda, Pali, Prakrit, Jain, Buddhism, Edu- 
cation, Library Science, Poetics, Aesthetics, and Indology. It 
also includes reprint of some rare texts of academic importance 
which have gone out of print are not easily available. We wish 
to mark this centenary celebrations with this series that con- 
nects the glory of the past and aspirations of future. I place on 
record my sincere gratitude to all the authors of these mono- 


graphs Who Have Rina coltributed te WE HESS of this 


series. 


Iam confident that the books published in these series will defi- 
nitely inspire the lovers of Oriental Learning in general and of 
sanskrit Language and Literature in particular. 


On this occasion, we have published a memorable book of all 
the speeches of Section-Presidents of all previous sessions of 
AIOC. It 1s indeed a very capacious addition to any collection. 
I with all respect thank two eminent scholars of our times - 
Prof. Gautam Patel, President and Prof. Saroja Bhate, General 
secretary, the torch bearers of AIOC who have not only en- 
couraged us in this venture but also made all efforts to provide 
these valuable historical speeches for us. I thank all executive 
members of AIOC and my colleagues of the varsity for making 
this event a grand success. My words fall short in describing the 
painstaking efforts and scholarly commitment of my esteemed 
colleague Prof. Madhusudan Penna, local secretary of this ses- 
sion in bringing out this series. 


I also take this opportunity to profusely thank Shri. Subhash 
Jain and Shri Dipak Jain, the proprietors of New Bharatiya Book 
Corporation, New Delhi for their enthusiastic approach and 
timely work with all precision and grace. 


Let us all sanctify ourselves in the eternal flow of wisdom by 
reading these books and recommending these to others also! 


Red kr Tekad 
Ramtek Prof. Srinivasa Varakhedi 
10th January 2020 Vice Chancellor, KKSU 
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Relationship between Philosophy and 
Mathematics 


Philosophical systems have holistic approach. All 
the branches of knowledge ultimately reached to the 
same concept. But the way of reaching towards that 

concept may be different. There are many abstract and 
important concepts in philosophical systems having 
specific meanings. If one can explain such concepts in 
simple scientific language then we can find the holistic 
path in the world of knowledge. 


Mathematics 1s a language of natural sciences and 
philosophy consider the whole world as a study material. 
That means mathematics and philosophy are the tools to 
explain this world. Mathematics and philosophy are the 
means of knowledge understanding and representation 
and hence are comparable with each other. 


1.1 Philosophical systems 


Philosophical systems are considered as most 
abstract, profound and appropriate in the case of their 
systematic way of understanding the whole universe. 
Sanskrit term used to mean philosophical thought in 
India is Dar$ana. Dar$ana means vision of truth. That 
means the direct realization of the true nature of that 
which 1s absolutely true. 
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There are twelve schools of philosophy, which are 
classified into two main classes such as astika daranas 
and nàstika darsanas.Astika darsanas believe that Vedas 
are valid source of knowledge while nàstika dar$anas 
believe that Vedas are not consider to be a valid source 
of knowledge. Nyàaya,Vai$esika, Samkhya, Yoga, 
Mimamsa and Vedanta are six āstika dar$anas and 
Carvaka, Jaina, Buddhist (vaibhasika, sautrantika, 
yogacara, madhyamika) are nastika dar$anas. 


Samkhya 1s rationalism school with dualism and 
atheistic themes, Yoga school is similar to samkhya but 
accepts personally defined theistic themes, Nyayais 
realism school emphasizing analytics and logic, 
Vaisesika is the naturalism school with atomistic themes 
and related to the Nyayaschool. Mimamsa school is 
ritualism school with Vedic exegesis and philology 
emphasisand Vedanta school believes in 
the upanisad tradition, with many sub-schools ranging 
from dualism to nondualism. Carvaka school is 
materialist branch of philosophy, Jaina school is realistic 
school. All Buddhist schools are realistic, logical 
schools. 


1.2Mathematics 


Mathematics is generally known as the abstract 
science of number, quantity and space either as abstract 
concepts or as applied to other disciplines such as 


physics and ENERE EM gs Sanskrit University Ramtek Collection 


2 


There are many definitions of mathematics such 
as 


1. Mathematics 1s the abstract science which investigates 
deductively the conclusions implicit in the elementary 
conceptions of spatial and numerical relations, and 
which includes as its main divisions geometry, 
arithmetic, and algebra.’ 


2. Mathematics is the study of the measurement, 
properties, and relationships of quantities and sets, 
using numbers and symbols.” 


3. Mathematics is the science of structure, order, and 
relation that has evolved from elemental practices of 
counting, measuring, and describing the shapes of 
objects.” 


1.3 Mathematics and Philosophy 


Mathematical knowledge and the ability to use it 
is the most important means of tackling quantifiable 
problems, while philosophical training enhances the 
ability to analyze issues, question received assumptions 
and clearly articulate understanding. 


Historically, there have been strong links between 
mathematics and philosophy. Logic is an important 


' Oxford English dictionary, 1933 
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concept which provides a natural bridge between 
philosophy and mathematics. 


Mathematics starts with a few statements or 
propositions which are regarded as self-evident, true, and 
builds theory from them. 


Mathematics attempts to establish an infallible 
foundation before establishing a system of truth. It relies 
on axiomatic principles to ensure the veracity of the 
system. 


Philosophy is the study of the nature of 
knowledge. It asks the fundamental questions about 
reality, existence, nature, life and afterlife and then 
discusses how viable these questions are given the limits 
of human perception. 


Mathematics attempts to remain independent of 
philosophy. It deals with systems of calculable truth. 
Philosophy deals with questions and validity. 


However, mathematics has made some findings 
that have serious philosophical — implications. 
Eg.Aumann's agreement theorem, Arrow's impossibility 
theorem,free will theorem, Gódel's incompleteness 
theorems,Tarski's undefinability theorem etc. 


We can also use some mathematical theorems in 
philosophical arguments. Eg. CAP theorem, Rice 
Shapiro theorem, Shannon's source coding theorem etc. 

Hr modem" PHIPOSUPHY he Sae-^Drüblem of 
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reality was viewed in terms of monism, dualism, and 
pluralism. Descartes' mind and matter, Spinoza's one 
Substance, Leibniz plurality of monads, and finally, 
Hegel's one Absolute show the way in which numbers 
play a part in the determination. of philosophical 
concepts. Modern logicians like Frege and Russell give 
a new orientation to number-concept. 


In India, the controversy about the number of 
ultimate reality dates back to the Rig Veda. "Reality is 
one but described as many."^The episode of the twin 
birds’, and the Nàsadiya Sükta^, which perhaps thinks in 
terms of void or zero, give a glimpse of the numerical 
thinking of the ancient seers. 


The Upanisad abound in discussions about the 
one and the many. Has the name "Samkhya" anything to 
do with numbers? Except the two Mimamsa views, all 
other systems of orthodox Indian philosophy proceed 
with the enumeration of various categories, viz., 24 or 25 
categories of the Samkhya-Yoga, six categories of the 
Vai$esika, 16 categories of the Nyaya. The Uttara 
Mimamsa school discusses the relation between the one 
(Brahman) and the many (jiva-jagat). That early 
Buddhism was fond of categorization and counting is 
evidenced in Abhidharma philosophy. The term "sunya," 


naa 1.164.46 
"AIS 1164.20 — . | — | 
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preferred by Madhyamikas to designate their concept of 
reality, therefore assumes importance. 


1.4 Study of mathematics and philosophy in ancient 


India 


In ancient India, study material for students was 
veda, vedanga etc. There was no distribution of faculties 
of education such as arts, science etc. Students were 
introduced by each and every aspect of knowledge. So 
that, every student knows at least fundamental concept of 
every discipline. In oneSloka Bhaskaracarya says - 


This Sloka indicates the compulsory syllabus for 
a student. That means every student was aware of 
mathematics, medicines, Veda, philosophical schools, 
other sciences such as gemology etc. therefore there was 
possibility in those days that the student can find out 
interrelationships between these knowledge areas. 


3 CC-0. Kavikulguru Kalidas Sanskrit University Ramtek Collection 
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Astika philosophical schools and mathematics 


2.1 Sulbasütras and mimamsa philosophy 


The Srautasiitras form a part of the corpus of sūtra 
literature. Their topics include instructions relating to the 
use of the Sruti corpus in great rituals and the correct 
performance of these major vedic ceremonies and 
presented in more systematic and detailed manner. 
Sulbasütras are belonging to Srauta rituals and are 
appendices to the Vedas which give rules for 
constructing altars. If the ritual sacrifice was to be 
successful then the altar had to conform to very precise 
measurements. The people made sacrifices to their gods 
so that the gods might be pleased and give the people 
plenty food, good fortune, good health, long life and lots 
of other material benefits. For the gods to be pleased 
everything had to be carried out with a very precise 
formula, so mathematical accuracy was seen to be of the 
utmost importance. 


We should also note that there were two types of 
sacrificial rites, one being a large public gathering while 
the other was a small family affair. Different types of 
altars were necessary for the two different types of 
ceremony. The time period and methods of altar 
construction is also mentioned in Sulbasütras. As in 
squared shaped Syenaciti, five layers are made up of 


bricks and six layers.arg made. up.oGclay and sand. 


7 


If there are three *upasada' days,then construction 
of first two layers should be done on the very first day, 
three layers on second day. 


If there are six ‘upasada’ days, then construction 
of one layer should be done on each day with the help of 
bricks for five days and construction of layer with the 
clay should be done on sixth day. 


If there are twelve “upasada' days, then 
construction of odd layers should be done odd days with 
clay and construction of even layers should be done on 
even days." 


According to this rules yajamana should build the 
citi in three years. First these three years should be 
divided in three equal parts then construction of the altar 
is also divided in three parts such as first part consist of 
the height equals to that of knees of a man from the 
ground level 1.e. 30 angula/ 32 angula = 60.8 centimeter, 
then second part consist of the height equals to belly of a 
man from the ground 1e. 64 angula = 121.6 centimeter 
and third part consist of the height of a man Le. 
96 angula — 182.4 centimeter." 


First agniciti consists of one thousand bricks, 
second 1s of two thousand bricks and third citi consists of 
three thousand bricks." 


10.2.2.14) 
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This construction. of altar is based on the 
Prayogavidhi concept of mimarmsa  darsana. 
Prayogavidhi!! is the type of vidhi which consider the 
time constraint of any ritual so that the ritual should be 
completed in the prescribed time limit. In this vidhi the 
order of ritualistic performances and time for those 
performances are taken into consideration. 


There are six elements in Prayogavidhi "^ asáruti", 
artha"^, patha" , sthana’®, mukhya'’, pravrutti!*. Here in 
above example of $ulbasütra the Sruti'” is taken into 
consideration.Hence we can say that,the mathematician 
ie. $ulbasütraras are also following principles of 
mimamsa, as they considered order of altar construction 
with time limits to maintain the prescribed time 
constraint. 


Mimamsais asSanskritword that — means 
NC AP 
reflection’ or ‘critical investigation’ and thus refers to a 


uu Tu 
HRCA Ea (TAHA 10. 18-20) 
rakaat: (STS) 
nara (19 898) 
ran: (areae) 
iui isi: (STASI) 
Saa AIARA: 2081: T8551: | (ANENE) 
“era: (TAI?) 
Yana: Era (AAEN) 
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tradition of contemplation which reflected on the 
meanings of certain Vedic texts. This tradition is also 
known as Purva-Mimamsa because of its focus on the 
earlier (purva) Vedic texts dealing with ritual actions, 
and similarly as Karma-Mimamsa due to its focus on 
ritual action (karma). This particular school 1s known for 
its philosophical theories on the nature of dharma, based 
on hermeneutics of the Vedas, especially the Brahmanas 
and Samhitas. 


Mimamsakas are mathematicians mostly have a 
similar and critical view towards order of the 
considerable subject and interpretation of that subject 
thoroughly. So, one can say mathematicians are modern 
Mimamsakas in the field of mathematics. 


Mimamsakas also consider some important 
concepts which are represented in the form of numbers 
as follows 


i. Number of Arthavada — 03 (anuvada, gunavada, 

bhutarthavada) 

ii. Number of pramana — 06 (pratyaksa, anumana, 
upamana, Sabda, arthapatti, anupalabdhi) 

i. Number of Vidhi — 04 (Adhikarividhi, prayogavidhi, 
utpattividhi, vinryogavidhi) 

iv. Number of angas in viniyogavidhi — 06 (Sruti, linga, 
vakya, prakarana, sthana, samakhya) 

v. Classification of vedic sentences — 05 (vidhi, 


mantra, namadheya, nisedha, arthavada) 
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2.2 Vedanta philosophy and mathematics 


Vedanta or Uttara Mimamsa is the most 
prominent of the six schools of philosophy. Literally 
meaning ‘end of the Vedas’, Vedanta reflects ideas that 
emerged from the speculations and philosophies 
contained in the Upanisads. It does not stand for one 
comprehensive or unifying doctrine. Rather it is an 
umbrella term for many  sub-traditions, ranging 
from dualism to non-dualism, all of which developed on 
the basis of a common textual connection called 
the Prasthanatray1. 


The Prasthanatrayiis a collective term for 
the Principal Upanishads, the Brahmasutras and 
the Bhagavadgita. Some of the traditions of Vedanta 
include Advaita (non-dualism), Visistadvaita (qualified 
non-dualism), and Dvaita (dualism). 


While explaining creation of the world many 
Vedanta philosophers consider Pancikarana siddhanta. 
Paficikarana”" is an interesting theory in Vedanta school. 
'"Pafcikarana' is important concept which refers to the 
quintuplicating process involved in the advaitic concept 
of creation. It 1s a process by which the five elementary 
constituents of the universe are said to be compounded 


20 ‘ . ; 
EEEIEE INELE ehebfa ETT ESRTSST 
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with one another to form grosser entities that serve as 
units in the composition of the physical universe. When 
the paficikarana is completed, the formation of gross 
body is also completed. The process 1s also referred to as 
'grossification'. 


Let's look at the process in detail. It 1s established 
that, Brahman is both the efficient cause and the material 
cause of the phenomenal world (nimitta karana and 
upadana karana). The example used is that of a spider, 
which weaves its web from the silk, produced from its 
own body. Then due to the interaction of supreme Self 
with Maya, and the dominant influence of tamas', there 
arose ether' or ‘space’. Out of ‘space’, the ‘air' emanated. 
In due succession, out of the ‘air’, fire' emanated; and 
out of ‘fire', water' emanated and out of ‘water’, there 
arose the ‘earth'. Thus these five 'tattva-s' (space, air, 
fire, water and earth) are the first “subtle' elements of 
creation (Pancamahabhutani). 


They are called subtle elements because they exist 
before they manifest themselves through their 
association with the grosser objects of the phenomenal 
world. Then the ` Paficikarana ' process starts. 


1. The tamas' aspect of each of the five elements 
divides into equal parts (parts A and B) 


2. One half of each element remains intact. (A remains 


intact) 
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3. The other half of each gets divided into four equal 
parts. (B part of each element gets divided into four 
equal parts). 

4. Then, to the A part of each element one part of the B 
of each of the other four elements gets joined. 

5. Then Pafcikarana' is complete. 

Let' designate space (subtle) = space (S) and space 

(gross) = space (G). 

So, after 'Paficikarana', 

space(G) = '^ space(S) + 1/8 air(S) + 1/8 fire(S)+1/8 

water (S)+ 1/8 earth (S) 

air(G) = 2 air(S) +1/8 space(S) + 1/8 fire(S) + 1/8 

water(S) + 1/8 earth(S) 


fire(G) = 4 fire(S) +1/8 space(S) + 1/8 air(S) + 1/8 
water(S) + 1/8 earth(S) 

water(G) = '2 water(S) +1/8 space(S) + 1/8 air (S) +1/8 
fire(S) + 1/8 earth(S) 


earth (G) = 74 earth(S) +1/8 space(S) + 1/8 air + 1/8 
fire(S) + 1/8 water(S) 


The following will explain the formation of the 
elements mathematically 


Space = 50% of space + 12.50% of air +12.50% fire 
+12.50% water + 12.50% earth = 100% 


Air = 50% of air +12.50% space +12.50% of fire + 
12.509€ CAEP pru SQ bodes Sappi Un] yg gery Ramtek Collection 
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It is the same for the other three elements also. 
When this division is complete for all the elements, it 
signals the completion of paficikarana ofthe five 
elements. 


The sixth chapter of chandogya Upanisad for 
expediency, there 1s only a discussion of the creation of 
grosser three elements (fire, water and earth - food). 
since the discussion 1s not about details of creation but to 
establish that knowing the cause one as well know the 
products. In essence, anything one sees or transacts with 
is nothing but Brahman only. Since, it is the cause which 
pervades all the effects just as gold pervades all the gold 
ornaments. Since only three grosser elements are 
mentioned. The same process of division and 
recombination 1s called Trivritkaranam where tri stands 
for three. 


Trivritkaranam^' describes the process of subtle 
elements combining to form gross elements. We all 
know that there are five elements called the 
Pancamahabhutani ie. space, air, fire, water and earth. 
The process by which three of these combine to form a 
gross element 1s called Trivritkaranam. 


If a, b, and c are three subtle elements and A, B 
and C are the respective gross elements, then 
Trivritkaranam says 


A= 1/2a+1/4b+1/ 4c; 


21 ; i , i - | i 
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similarly 
B=1/2b+1/4a+ 1/4c and so on. 


Here A, B and C are the effect and a, b and c are 
the cause and a, b, and c are the real, with respect to A, 
B, and C (because they are the cause) and A, B and C are 
name only, they don't have an independent existence, 
only a modification. Thus Agni 1s a modification defined 
by a name, and radiance, water, and earth (the three 
forms) are real with respect to Agni. 


2.3 Nyaya philosophy and mathematics 


Nyaya is a Sanskrit word which means method, 
rule, specially a collection of general or universal 
rules. In some contexts, it means model, axiom, plan, 
legal proceeding, judicial sentence, or judgment. In the 
theory of logic, and in philosophical context, Nyaya 
encompasses propriety, logic and method. 


Nyaya school is also known as hetu-vidya 
(science of causes), Anviksiki (science of inquiry, 
systematic philosophy), Pramana-Sastra (epistemology, 
science of correct knowledge), Tattva-Sastra (science of 
categories), Tarka-vidya (science of reasoning, 
innovation, synthesis), Vadartha (science of discussion) 
and Phakkika-Sastra (science of uncovering sophism, 
fraud, error, finding fakes). 


Nyaya school of philosophy is famous for the 
doctrine of logic and it is said to be the language of any 
Sastra. Bruno Damore in his paper on Secondary School 
studentsc-mathematicalas anguimontattonmandietoegic had 


I5 


proven that the 'Students of mathematics are using 
similar logic as that was given by Natyayikas in 
demonstrating mathematical theorems.’ To prove his 
point Bruno took help of the pramanvicara of naiyayikas. 
There are four means of knowledge according to nyaya 
school. 


1. Pratyaksa^ (perception) — it is a relation that is 
produced by the contact of the sensory organ with the 
object and the image of that object. 

2. Anumana~ (inference) — this can be called as 
syllogism. The pararthanumana” states five elements. 
(pratijňyā, hetu, udaharana, upanaya, nigamana ?) 


a. Pratijáya — the unproven statement {P(A)} 

b. Hetu^? — the reason{F(A)} 

c. udaharana^ — the general proposition or 
enunciation followed by an 
example (APX)[f( X) —P(X)] 
F(B)—P(B) 

d. upanaya" — the application F(A) 

e. nigamana"! — the conclusion P(A) 


“Bruno D'amore, secondary school students” mathematical 
argumentation and logic, 2005, FLM publishing association, 
Canada 


Baa (TAS) 

“rara (ASAT) 
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3. Upamana"* (analogy) - it can be called as comparison 
or equivalence. This is the way of reasoning that 
defines an object in term of resemblance to others. 

Sabda’? (witness or testimony) — this is an 
information handed down by reliable communicative 
source. 

Now let us see, how this logic 1s applicable to 
prove a geometrical proof. 

e Ifa triangle has two congruent sides then it also has 
two congruent angles. 


Consider ABC is isosceles triangle (AB=AC) 
A 


B C 
In a triangle a and p are angles — 4 


S B 
Then a= p? 
B C 
VOS D SD eae emu aerate ea aie: {P(A)} 
Tear fare aser) 


3 


NT "— | 
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1) I know (AB=AC), here in this diagram also these two 
sides are COHPTUellb. ooresooesexu tea e Eve Vid uoa {F(A)} 


2) If these two sides are equal, Suppose AB = 3 and AC 
= 3 then let us say a = 60 degree and p = 60 degree is 
am example. icerss biseiiicatesioiseieieseeisewess QPX)[f( X) 
—P(X)] F(B)—P(B) 

3) These two sides of a triangle are certainly 


Here one can observe five steps of 
pararthanumana used to solve a geometric prove using 
demonstration method. 


In case of upamana 1e. Analogy between existing 
objects depends on the considerations regarding the 
object itself, this form of knowledge relates to some 
modern concepts also found in the field of mathematics 
especially geometry and many equivalence relationships 
in the analytic definitions are also have resemblance with 
the upamana pramana. 


In Nyaya philosophy principle concepts are given 
with the help of numbers.Such asPrameya — 16, Pramana 
— 4, hetvabhasa - 5 etc. 


Naiyayika also define the important mathematical 
concept called as Parimana. 


Parimana (size) or Parimanaguna refers to one of 
the twehty four unas (quattiés AS Carats "FB" all the 
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modern works on  Nyaya-Vai$esika Parimana 
(dimension) is the sixth quality (guna). It 1s a general 
quality. This quality can be perceived through two sense- 
organs, eye and skin.Prasastapada gives the definition in 
his Bhasya that parimana is the cause of measurement. 


Parimana 1s divided into four kinds: anu (atomic), 
mahat (large), dirgha (long), hrasva (short). 


These reside in all the nine substances. Again 
parimana can be nitya (eternal) and anitya (transitory). 
That parimana is nitya (eternal) which subsist in eternal 
substances and that is anitya (transitory) which 1s in the 
non-eternal substances. The parimana of ether, time, 
space and soul is all pervasive and is the largest. The 
parimana of these substances is nitya, because these are 
eternal substances. The parimana of atom and manas is 
atomic and eternal. The parimana of the composite 
products like dyad, triad etc. are anitya. The transitory 
dimension is produced from number, dimension and 
accumulation (pracaya). 


There are some important numbers in nyaya philosophy 


i. number of vakyadosa — — 04 (bhrama, pramada, 
vipralipsa, karnapatava) 
ii. number of prameya — 16 
parts of Anumana —02 
pramana” i 
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2.4 Vaisesika philosophy and mathematics 


Vaisesika is one of the six orthodox schools 
of philosophy from ancient India. In its early stages, the 
Vaisesika was an independent philosophy with its own 
metaphysics, epistemology, logic, ethics, and 
soteriology. Over time, the Vaisesika system became 
similar in its philosophical procedures, ethical 
conclusions to the Nyayaschool, but retained its 
difference in epistemology and metaphysics. 


Vaisesika school and Buddhism both consider 
their respective scriptures as indisputable and valid 
means to knowledge, the difference being that the 
scriptures held to be a valid and reliable source by 
Vaisesikas were the Vedas. 


Vaisesika school is known for its insights 
in naturalism.It is a form ofatomismin natural 
philosophy.It postulated that all objects in the physical 
universe are reducible to paramanu (atoms), and one's 
experiences are derived from the interplay of substance 
(a function of atoms, their number and their spatial 
arrangements), quality, activity, commonness, 
particularity and inherence. Everything was composed of 
atoms, qualities emerged from aggregates of atoms, but 
the aggregation and nature of these atoms was 
predetermined by cosmic forces. 


In vaisesika philosophy some specific entities are 


! C40. Kavikulguru Kalidas Sanskrit University Ramtek Collecti 
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i. Number of Padàrtha?? — 07 


ii. Number of Dravya? — 09 
iii. Number of Guna”' — 24 
iv. Number of Karman? — 05 
v. Number of Samanya" — 02 
vi. Number of Viega“ — infinite 
vii. Number of Samavaya^! —01 
viii. Number of Abhava* - 04 
ix. Number of anitya prthvi^ — 03 
x. Number of subjects of anitya tejas^^ — 04 
xi. vidya^ — 04 
xii. Anubhava’ — 07 
(4yathartha, 
3 ayathartha) 
xiii. karana” — 03 
xiv. sannikarsa^ — 04 


Saarani a: | (Er) 
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xv. hetvabhasa^? — 05 


xvi. Samskara?? — 03 


Vaisesika also gives explanation about two concept 
of mathematics ie. Samkhya and parimana. 


Parimana (quantity) is one of the seventeen gunas 
(‘qualities’), according to the Vaisesika-sutras. These 
gunas are considered as a category of padartha. These 
padarthas represent everything that exists which can be 
cognized and named. Together with their subdivisions, 
they attempt to explain the nature of the universe and the 
existence of living beings. 


2.5 Samkhya philosophy and mathematics 


samkhya, also referred to as Samkhya, Samkhya, 
or Sankhya, 1s a Sanskrit word that, depending on the 
context, means "to reckon, count, enumerate, calculate, 
deliberate, reason, reasoning by numeric enumeration, 
relating to number, rational. In the context of ancient 
philosophies, Samkhya refers to the philosophical school 
based on systematic enumeration and rational exami- 
nation. 


The word Samkhya means empirical or relating to 
numbers. Although the term had been used in the general 
sense of metaphysical knowledge before, in technical 


“Ri (TEATS TATA TATA) 
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usage. It refers to the Samkhya school of thought that 
evolved into a cohesive philosophical system in early 
centuries CE. The Samkhya system 1s called so because 
it 'enumerates' twenty five Tattvas or true principles; and 
its chief object 1s to effect the final emancipation of the 
twenty-fifth Tattva, 1.e. the purusa or soul. 


An axiomatic unified theory based on 
mathematics. Mathematical logic is concerned with 
setting mathematics within a rigorous axiomatic 
framework and studying the implications of such a 
framework. 


Physicists hold the view that it is impossible to 
derive a complete and unified theory based only on 
axioms. Even more extraordinary, Samkhya’s profound- 
ness lies in its ability to derive all stable masses, from 
particles to galaxies using the fundamental numerical 
axiom 1+1=2 as ratio. 


The confirmation that Samkhya is an axiomatic 
theory given by the derivation wherein the entire set of 
laws of manifestation is completed in the very first 
interaction between two adjacent components in space. 
The state that contributes to create the first perpetual 
interactive quantum the particulate state PM is derived 
from first principles and has a mass between the neutron 
and proton, forming the source of all particulate nuclear 
state and shown below, to reiterate every numerical 
parameter, defining a stable state, like nuclear particle or 
a galaxy, are derived from fundamentals without any 
externatenputs. ahanyikandasikhennass ehprosaajheutron, 
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electron, neutrino, the quanta and many others have been 
derived from the first interactive count of two, using the 
axiomatic principles of self-similarity and scale in- 
variance. This is impossible in physics today. Even more 
extraordinary 1s the fact Samkhya’s algorithms solve the 
anomalistic puzzles mathematically, both in physics and 
cosmology. Dark matter, energy and para psychological 
spectrum manifestations are the simultaneous interactive 
states 1n space. The time interval between simultaneous 
interactions has to be zero and hence evades detection by 
counting but shows up as mass comparatively."! 


samkhya philosophy explains the whole world in the 
form of Samkhya 1e. Numbers. 


i. Number of sorrows ?? — 03 
ii. Number of Tattva °° — 25 
(vyakta — 23, 


avyakta- 1, knower) 
iii. Number of pramàna °° — O3(perception, 
inference, testimony) 
iv. Types of inference ^? — 03 
v. Number of anupalabdhi of — 08 
prakrti and purusa?? 


5 1 NA. 
G.shriniwasan, secret of Samkhya, 
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vi. Satkaryavada hetu?' — 05 


vii. Vikrti tattva °° — 16 

viii. Tattva produced from — 16 
ahamkara”” 

1x. Types of srsti emerges from — 02 
ahamkara”" 

x. Types of Antahkarana"' — 03 

xi. Types of karana” — 13 

xii. Subjects of buddhi” — 05 

xiii. Types of asakti ^ — 28 

xiv. Pratyaya sarga^ — 50 divided in 
4 parts 

xv. Types of tusti^ — 09 

xvi. Types of siddhi *' — 08 

xvii. Type of tamas?? — 08 
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xviii. Types of moha? — 08 


xix. Types of mahamoha"? — 10 
xx. Types of tamisra”! — 18 
xxi. Types of andhatamisra’” — — 18 
xxii. Types of viparyaya" — 05 
xxiii. Types of daivi srsti^^ — 08 


xxiv. Types of tiryagyonisrsti^ | — 05 

xxv. Types of bhautika srsti'?” — — 06 
xxvi. Number of Guna”’ — 03 
xxvii. Number of prameya — 03 


2.6 Yoga philosophy and mathematics 


Yoga philosophy is one of the six major orthodox 
schools of Indian philosophy. 


It 1s closely related to the Samkhya philosophy. 
The Yoga school's systematic studies to better oneself 
physically, mentally and spiritually has influenced all 
other schools of philosophy. The Yogasütras of Patanyjali 
is a key text of the Yoga school. 
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The Yoga school of philosophy differs from the 
closely related non-theistic or atheistic Samkhya school 
by incorporating the concept of a “personal, yet 
essentially inactive, deity (I$vara). While the Samkhya 
school suggests that jňyāna (knowledge) is a sufficient 
means to moksa, the Yoga school suggests that 
systematic techniques and practice or personal 
experimentation, combined with Samkhya's approach to 
knowledge, is the path to moksa. Yoga shares several 
central ideas with the Advaita Vedanta school of Indian 
philosophy, with the difference that Yoga philosophy is a 
form of experimental mysticism, while Advaita Vedanta 
is a form of monistic personalism. Advaita Vedanta, and 
other schools of Indian philosophy, accept, adopt and 
build upon many of the teachings and techniques of 
Yoga. 


Following points are accepted in the yoga philosophy 


1. Numberof Pramana”™ — 03 
(Pratyaksa, Anumana and Sabda). 


2. Number of yama” — 05 
3. Number of niyama™ — 05 
4. Number of vrtti! — 02 
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5. Number of klista vrtti ** — 05 


6. Number of Sarhprajnyata samadhi? — — 04 


7. Number of elements in kriyayoga "^ -— 03 
8. Number of kleéa ? — 05 
9. Number of anga of yoga? — 08 


10. Number of elements leads to siddhi?” — 05 
11. Number of principle — 26 


12. Number of parinama?? — 03 
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Nastika philosophical schools and 
mathematics 


3.1 Jaina philosophy and mathematics 


Jaina philosophy is the oldest philosophy that 
separates body from the soul completely. Jaina 
philosophy deals with reality, cosmology, epistemology . 
It attempts to explain the rationale of being and 
existence, the nature of the Universe and its constituents, 
the nature of soul's bondage with body and the means to 
achieve liberation. Contribution of Jaina philosophy can 
be explained with the help of following points. 


e Belief on independent existence of soul and matter. 

e Refutation of the idea that a supreme divine creator, 
owner, preserver or destroyer of the universe exists. 

e Potency of karma, eternal universe. 

e Accent on relativity and multiple facets of truth and 


e Morality and ethics based on liberation of soul. 


Jainism strongly upholds the individualistic nature of 
soul and personal responsibility for one's decisions; and 
that self-reliance and individual efforts alone are 
responsible for one's liberation. 


According to the Jaina texts, 


1. Life-principles —10 
(5 senses, energy, respiration, life-duration, organ 
of Gp éeehuamikdlykias Sanskrit University Ramtek Collection 
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ii. Fundamental principles — 07 
(Jiva, ajiva, asrava, bandha, Samvara, Nirjara, 


moksha) 

ii. Constituents of path to liberation — — 03 
(Samyak  Dar$ana, Samyak Jnana, Samyak 
charitra) 

IV. unconscious (ajiva) substances — 05 
(Pudgala, Dharma, Adharma, Akasa, Kala) 

v. Types of karma — 02 
(ghatiya, aghatiya) 

vi. Aghatiya karma — 04 

vii. Kasaya — 04 

viii. Akasaya — 09 

ix. Kalacakra — 06 


aras  (Susama-susama,Susama,Susama-duhsama, 
Duhsama susama, Duhsama, Duhsama-duhsama) 

x. Salàkapurusas — 63 
(24 Tirthankara, 12 Chakravarti, 9 Baladevas, 
9 Vasudevas and 9 Prativasudevas, 9 Narada, 
11 Rudras, 24 Kamdeva, 24 Fathers of the 
Tirthankaras, 24 Mothers of the Tirthankaras and 
14 Kulakara) 

Xl. Pramana — 05 
(mati,Sruta, avadhi, manahparyaya,kevala) 

xl. Propositions in Syadvada —07 

1) syad-asti 

2) syad-nasti—in some ways, it 1s not, 


3) syad-asti-nasti—in some ways, it 1s, and it is not, 
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4) syad-asti-avaktavyah—in some ways, it 1s, and it is 
indescribable, 

5) syad-nasti-avaktavyah—in some ways, it is not, and 
it is indescribable, 

6) syad-asti-nasti-avaktavyah—in some ways, it 1s, it 1S 
not, and it 1s indescribable, 

7) syad-avaktavyah—in some ways, it 1s indescribable. 


The ideas of mathematical infinite in jaina 
mathematics is very interesting indeed and they evolve 
largely due to the Jaina's cosmological ideas. In jaina 
cosmology, time is thought of as eternal and without 
form. The world is infinite, it was never created and has 
always existed. Space pervades everything and 1s without 
form. All the objects of the universe exist in space which 
is divided into the space of the universe and the space of 
the non-universe. There is a central region of the 
universe in which all living beings, including men, 
animals, gods and devils, live. Above this central region 
is the upper world which is itself divided into two parts. 
Below the central region is the lower world which 1s 
divided into seven tiers. This led to the work described in 
on a mathematical topic in the Jaina 
work, Tiloyapannatti by Yativrsabha. 


Infinity is an intriguing word. The dictionary 
meaning is unmeasurable or endless. Mathematics tells 
us as a distance where all parallel lines meet. As a 
number it can be described as a never ending sequence of 
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space. The numbers of atoms in the universe are infinite. 
So, also are the total number of life forms in the 
universe. Then the answer of the question ‘which one is 
higher?’ is in Jaina philosophy. After all the answer 1s 
directly attributed to the omniscient. When we read this 
subject , we not only can appreciate the magnitude of 
intricacy that Jaina philosophy nurtures within its folds, 
but also the greatness of the omniscience which has 
described all this in so clear terms without having any 
scientific tools at its disposal. One can truly 
appreciate the meaning of term direct knowledge, when 
one reads the extent to which the details are described in 
Jaina philosophical scripture. Jaina philosophical texts 
are loaded with several charts describing ‘Alpabahutva’, 
which deal purely with relationship of one number to 
another in terms of quantity, size, period. etc. 


In Jaina philosophy, the numbers are described in 
three categories. Samkhyat(numerable), Asamkhyat 
(Innumerable) and Ananta (infinite). 


1. Samkhyat (Numerable) - While counting begins with 
1, the number 1 1s not treated as Samkhyat since the 
square of 1 does not increase the number and 
subtracting square root of the number from 1 makes it 
zero. Hence the minimum Samkhyat is 2. The 
maximum Samkhyat is cleverly assigned as 1 less 
than Minimum Asamkhyat. All the intermediate 
numbers are called Madhyam (mecan) samkhyat. 
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Min, Max or Intermediate. The only important thing 
to note 1s that the maximum Numerable 1s also a very 
very large number as will be seen when we try to 
compute the minimum Innumerable. 


. Asamkhyat (Innumerable) - These are three types: 


l. 


1. Paritasamkhyat 

2. Yuktasamkhyat 

3. Asamkhyatasamkhyat , 

each of which have Min. Max and Intermediate. Thus 

there are nine innumerable. 

Paritasamkhyat : The process for computing this 

number involves imagining four wells of one lakh 

yojana diameter and 1000 yojanas deep. (1yojana-4 

kosa=9miles). 

Let us name them as A, B, C and D. Then the well A 

is filled with mustard seeds such that it overflows 

and forms a conical shape on top and cannot take 

any more. The number of seeds required to do this 

has been computed to be a 46digits number(say X). 
Now first seed is dropped into an island of one 

lakhyojana diameter , second into sea surrounding 

the first in a concentric shape having two lakh 

yojana width, then third into a concentric shape 

island surrounding the sea having four lakh yojana 

width and so on. Thus the last seed will fall on 

island having width of 2* yojana. 

Once all seed of well A are exhausted then drop one 


seed in well B. Now imagine a well having diameter 
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ii. 


equal to the sum of all seas and islands where seeds 

were dropped and depth of 1000 yojana. 

The diameter of this well 1s sum of the series 
Y-242H2^ X278. ....... e 

Now fill this well in the same manner that well A 

was filled with mustard seeds. Then continue the 

process of emptying these seeds in ever enlarging 

concentric seas and islands. When all seeds are 

emptied then another seed is dropped into well B. 

Continue in this manner till well B is overflowed 

with seeds. 

Now drop one seed into well C and empty well B. 

Now start again by emptying seed of the well with 

diameter Y into alternating concentric seas and 

islands. 

When it is emptied one seed is dropped into well B. 

In this manner when well B is filled another seed is 

again dropped in well C. Continue this process till 

well C is filled, then one seed is dropped into well 

D. 

Restart with emptying of well B and C. 

Continue the process till well D overflows. At this 

stage the number of seeds filling the massive size of 

concentric seas and islands which correspond to the 

final well is equal to Min Paritasamkhyat. 

Let this be denoted as JP. 

The number Min Yuktasamkhyat is computed as 

JY- JP". 
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The Max Paritasamkhyat is = JY-1 Between Min 
and Max  Paritasamkhyat all numbers are 
intermediate Paritasamkhyat. 


ii. The Min Asamkhyatasamkhyat is computed as JA= 
pu 
Max Yuktasamkhyat = JA-1 
Between Min and Max Yuktasamkhyat all 
numbers are intermediate Yuktasamkhyat. 
The Max  Asamkhyatasamkhyat is = Min 
Paritanant-1. 
All numbers between Min and Max Asamkhyata- 
samkhyat are intermediate Asamkhyatasamkhyat. 


Min Paritanant — 
Let min Asamkhyatasamkhyat be denoted as x 


Compute y =x^x* then z = y^y? then A = 


All the numbers y, z and A are intermediate 
Asamkhyatasamkhyat only. 


Into this number A are added four timesspecial 
elements of Lokakasawhich are Asamkhyat. (The spatial 
units of the entire universe is described in scripture as 
Asamkhyat only in number and not Ananta). 


Each spatial unit 1s the space occupied by an 
atom. This atom is far smaller than the atom that we 
know. 
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Further added are Number of vegetation form 
Jivas, which are Asamkhyat times of Lokakasa number. 


Thus we arrive at a number B 
Now compute 
C-B^BP, D2C^C* ,E-D^D? 


Even now the number E is intermediate 
Asamkhyatasamkhyat. 


Into this number E now we add four quantities. 


1. Number of time elements (samaya) equivalent to 20 
kodakodiSagara years. 
Here Sagara is an imaginary unit of measurement of 
time of very large order, and samaya 1s the smallest 
unit of time in Jaina philosophy, which is very much 
smaller than second. Kodakodi means 10". 

2. The sthitibandha adhyavasaya sthana which are 
asamkhyata times of item 1. 

3. Anubhaga bandha adhyavasaya sthana which are 
asamkhyata times of item 2. 

4. Number of Max avibhaga praticcheda of Yoga which 
are asamkhyata times of item 3. 


Adding these four quantities would still generate 
an intermediate asamkhyat number F. 


Now compute E = F^ F this number is the Min 
Paritananta. 
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Min Yuktànanta is computed as =(MinParitananta) "^ 


Paritananta 


Max Paritananta = Min Yuktananta - 1 and the 
intermediate numbers are intermediate Paritananta. 


Min Anantananta = (Min Yuktananta)! = G 


Max Yuktananta - Min Anantananta- 1 and in between 
numbers are [ntermediate Yuktananta 


Intermediate Anantananta = From Max Anantananta-1 
to MinAnantanantat1 


Computation of Max Anantananta - 
Compute H= G^G* = Intermediate Anantànanta number 


Into this add six quantities 


1) Number of liberated souls, which is infinite times 
smaller than total soulsof the universe. 


2) Entire Nigod Jiva quantity (these are single sensed 
Jivas which are miniscule and occupy the entire 
universe in miniscule size and also live dependent 
upon vegetation. Their unique feature 1s that infinite 
jivas live and die together occupying the same body). 
These are infinite in numbers. 


3) Vegetation jivas inclusive of Nigod Jivas. 


4) Pudgala (Matter) quantity which 1s infinite times the 


Jivas quantity.These are the numbers of atoms in the 
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5) Number of samaya (time units) of past present and 
future which 1s infinite times that of 4. 


6) Number of spatial elements of Alokakasa which is 
infinite times that of 5. 


LokakaSa is the universe where all jiva reside and 
is a bound space which Alokakasa is unbound infinite 
space surrounding Lokakasa. Together they form Akasa 
or the space as described in Jaina philosophical texts. 


Thus we obtain a quantity K 


Then compute L = K ^ K*- Intermediate 
Anantaananta 


Into this add quality units of Agurulaghu Guna of 
Dharma and Adharma dravya. (These are also infinite 
numbers) 


So we arrive at a number = M 


Compute N = M ^M" which is still medium 
Anantaananta 


The scripture says that in spite of doing all this we 
have not arrived at the number representing Max 
Anantaananta. 


So what do we do? So they say Subtract N from 
the Max Anantaananta and add the resultant back to N, 
thus you will arrive at Max Anantaananta. 


What it symbolizes 1s that 1n spite of this exercise 
CC40. Kavikulguru Kalidas Sanskrit University tek-Collection_ 
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We have already counted all the known quantities in the 
process of computing Max Anantaananta. Max 
Anantaananta represents following things: 


1) Number of Jivas in the universe 
2) Number of matter units in the universe(atoms) 


3) Number of spatial units in the Lokaka$a and 
alokakasa 


4) Number of time units of past present and future. 


Here, what 1s not accounted 1s the number of units 
of knowledge. As per philosophical texts, the Jiva is 
never devoid of knowledge, even though he is in the 
lowest single sensed state called Nigod. If he has no 
knowledge then he becomes inert like matter which is 
not possible. In spite of his continuous transmigration in 
different births he still continues to have the capability of 
knowing and seeing (consciousness). Only his 
knowledge is obscured due to accumulated karmas but 
the capability of knowing exists since that is his 
nature. The amount of knowledge is least in single touch 
sensed nigod form to highest in human form which is six 
sensed. Now the knowledge content is measured in 
units of avibhaga praticcheda which is nothing but 
smallest indivisible quantity of knowledge or in other 
words units of knowledge. 


The knowledge content of Nigod jiva (which 1s 
the lowest Kitu Mg. farms UK RAN ca take) 1s 
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infinite times less than the knowledge content in a single 
letter of vocabulary. Even then his knowledge units are 
infinite times higher than that of six quantities we have 
just added in the computation of Max Anantaananta. 


One wonders why the knowledge content of 
smallest of Nigod jiva is measured as such a large 
number. There is reason for it. There are infinite jivas in 
the single sensed state itself and their knowledge are not 
equal and keeps varying as a function of time. In fact the 
increases are infinitesimal, finite, and innumerable to 
infinite times of the least units. If lowest state was 
ascribed a value unity then others would have been 
increasing by a number unity divided by infinity in 
fraction form. 


In Jaina philosophy, the least numb itself is 
infinite and increases in the single sensed jivas itself, 
then to two, three, four and five sensed jivas. This 
increase goes on till we arrive at knowledge pertaining to 
single letter called Aksarajnyana. 


Here onwards the knowledge can be measured in 
terms of number of letters, words or sentences. Hence it 
is called SrutajNyana since this can be contemplated in 
mind and passed on orally. Interestingly the quantity of 
this knowledge is arrived as 25^-1. This is so because 64 
is the number of letters in the language and 2°-1 forms 
the total number of non-repetitive letters that can be 
formed with 64 letters. Hence total knowledge cannot 
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Jaina philosophy describes three types of 
knowledge above Srutajáyana. While knowledge with 
senses 1s called indirect knowledge, these three are called 
direct knowledge wherein the soul knows directly 
without any sensory tools. One is Avadhi jüiyana which 
enables one to know about objects directly, the second is 
Manahparyaya jnyana which enables higher order saints 
to know about objects in someone's mind directly. The 
third is the Kevaljiyana or Omniscience. The knowledge 
of the liberated soul when all karmas are shed 1s capable 
of knowing and seeing all the things worthy to be known. 
The omniscient knows all the smallest modifications of 
the entire lot of six dravyas(elements of the universe) 
pertaining to past, present and future at the same time. 
The Max Anantananta denotes the number of units of 
knowledge it contains. No wonder it is far higher than 
any number we could imagine. 


This knowledge 1s the inherent property of soul 
which was obscured in the worldly state depending upon 
his karmas. Once the soul 1s liberated, all the knowledge 
is unobscured and once he knows all, he has no 
perturbation since he does need to know anything. It may 
also be noted that Kevaljnyana is far more than the 
srutajiyana or the knowledge we can gain through 
words, since the amount of knowledge the omniscient 
can pass on is only a fraction of what he knows and 
further what can be transcribed is still a fraction of what 
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Interestingly the knowledge units are not 
dependent upon our universe. As per philosophical texts, 
the knowledge capability 1s so high that several universes 
also would have been known had they been there. It 
means that the things worthy to be known are limited 
because they are part of the universe but knowledge of 
omniscience is unlimited. This is called as infinity 


3.2 Buddhist philosophy and mathematics 


Buddhist philosophy refers to the philosophical 
investigations and systems of inquiry that developed 
among various Buddhist schools in India. The Buddhist 
path combines both philosophical reasoning and 
meditation. The Buddhist traditions present a multitude 
of Buddhist paths to liberationand Buddhist thinkers in 
India and subsequent in Asiahave covered topics as 
varied as phenomenology, ethics, ontology epistemo- 
logy, logic and philosophy of time in their analysis of 
these paths. 


Fundamentals of Buddhism collectively are 
known as Dharma. Dharma has as its basis. The Four 
Noble Truths but it also comprises the aspirations and 
techniques used to achieve the goal which is 
enlightenment. 


e The First Turning of the Dharma Wheel 


The four principles or truths are - The truth of 
suffering, the truth of the cause of suffering, the truth of 
the endC6f sffeiqne wd She tele of rewa ethe end 
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of suffering. Speaking metaphorically, we have a 
disease, we know how we caught it, we know there is a 
cure and the treatment 1s tried and true. 


The first sermon given by the Buddha is also 
known as the First Turning of the Wheel of the Law. It 
consisted of the teaching about moderation in all things 
ie The Middle Way. It demonstrated the Four Noble 
Truths which include the 8-fold Path. This path 
includes 5 elementary precepts. 


1. Existence is suffering (dukkha): Whether we are 
talking about the acute pain of a wound or the chronic 
pain of toothache; about the death or loss of a parent 
or the abandonment by a lover; the passing of youth 
or the loss of income, there 1s no question that to live 
is to suffer. 


Traditionally, suffering 1s described as being of three 
types - 

1) Acute suffering such as pain, war, homelessness, - 
the suffering of suffering. 

2) loss and/or uncertainty - the suffering of 
impermanence or change, 

3) Pervasive suffering - awareness of the condition 
of all beings and states. 


Dissatisfaction is also a good translation and 
perhaps less dramatic than the word suffering. 


The state of anxiety in anticipation of future 
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kind of suffering (of existence itself) is due to 
impermanence (aniccha) though we can suffer even more 
knowing that others are in pain. 


Recognizing the truth of suffering 1s realistic rather than 
pessimistic because of what follows. 


2. Suffering is due to desire - We know why we suffer. 
We constantly crave, or thirst for something, or we 
desire some satisfaction. Our very physiological 
systems are based on homeostasis, which is the 
constant readjustment to achieve ideal levels or 
balance. 


The desire for eternal life, or for enlightenment itself, 
is certainly another of these thirsts. The ignorance, 
fear or anxiety that we are all subject to increases 
these desires, so do feelings of ill-will towards 
others. This thirst. can also. be thought of 
as attachment. 


3. There is a way to put an end to suffering - The 
Buddha and others have managed to achieve nirvana, 
the absolute end to this continual round of misery. 
Therefore we know the objective is "do-able." It is 
for this reason the Buddha is also known 
as Tathagata, the One- Who- Has- Gone- There. 


4. The way to accomplish the end of suffering 1s 
through moderation - The Eightfold Path consists of 
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speech, right deeds in action and in livelihood and 
right effort, right concentration and mindfulness 
including right meditation. It emphasizes moderation 
and the pursuit of virtue in all things. 


Right action includes five precepts: 


l. 
ii. 


Not taking a life 

Not taking what 1s not given, 1e. stealing 

Not lying 

Not behaving sexually in an irresponsible fashion 

Not using intoxicants. 
The Second Turning of the Wheel 
The next discourse that the Buddha gave publicly on 
was at Vulture Peak outside Bodhgaya. It was on the 
importance of compassion and on the concept of 
Emptiness. The Prajhaparamita scriptures expound on 
this. The view presented therein is encapsulated in 
the Heart Sutra. ThePrajhaparamita Hridya. All 
Mahayana Buddhists rely on this teaching. 
The Third Turning of the Wheel 
This course of teachings focused on what is 
called Buddha Nature. Sermons were given at Vaisali 
and some other locales. The topic is treated in The 
Maha-parinirvana Sutra and is referred to in several 
other scriptures including the Uttara-tantra Sastra. 
The Fourth Turning of the Wheel. 
Sometimes Sakyamuni Buddha's tantric transmission 


is referred to as the fourth turning of the Wheel. Not 
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all Buddhists accept the historicity of the mysterious 
accounts of a fourth set of teachings in which beings 
of other realms took part. 

Nirvana or nibbana and its relation to Emptiness 

Nirvana 1s Sanskrit for what 1s usually translated 
as extinction or non-existence. The expression is most 
often found in Theravada discussion. It means "gone" as 
in the reply to, "Where 1s the flame when you blow out 
the candle?" 

The corresponding term in the Mahayana tradition 
is more usually, Emptiness, a somewhat misleading term 
forSünyata, a word that derives from the Sanskrit 
for zero in its original sense of a neutral, yet perfect state 
of neither being nor not-being. It is not a negative but 
the "marker" between positive and negative. 

The truth of suchness refers to the teaching by 
means of experience and logic that the nature of 
existence is empty.As we have already noted, the basis 
for the teaching of Emptiness is the Prajhaparamita 
Sutra often given in its encapsulated form as the Heart 
Sutra. 

The nature of the state 1s indescribable, except 
that it leads to no further suffering. From one 


perspective it is called Nirvana or "extinction." From 
another, it 1s called as Emptinesswhich some schools 
describe as ‘consisting of? Buddha-nature. 

The Buddhist tradition 1s no different from others 
in this regard. For example, the Anguttara Nikaya is the 
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discourses contained in the Sutta Pitaka of the Pali 
Canon. Its title which is usually translated, Further- 
factored Discourse derives from the way it is 
arranged. The Book of Ones (Ekaka Nipata) comprises 
unique or single items, the Book of the Twos (Duka 
Nipata), items of pairs of opposites, and so on up to 
the Book of Elevens. "Numerical Dhamma"or "further 
factoring." 

The Numbers in Buddhism 


e Zero 
Zero 1s a marker, it 1s not a number. 


In Sanskrit, Sunya stands for perfection, Emptiness, 
or Nirvana which translates as extinction. 


e One 


The syllable A which stands for Non-arising can be 
thought of as an expression of one. One Dharma, 
perfect in the beginning, the middle and the end. 


e Two 


Pair - yum, mother-father in union, skillful means 
with discriminating wisdom. 


Two stages of tantra - generation and completion. 
e Three 
Three Jewels - Buddha, Dharma, Sangha 


Some may think that the qualities and attainments of 
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that work with real-life experience, ie by means of 
the 3 Roots we can actualize these qualities. 


Three Negativities- Ignorance; Clinging or Greed or 
Desire and Passion or Anger it is also called the 
poisons. 


Three poisons- ignorance, attachment, anger as 
symbolized by the 3 animals or swirls at the hub 
of the wheel of rebirth and the tines of the khatvanga. 


Three Kayas: 'realities' or 'states of existence' 


Three Realms of samsara - of desire, of form and 
formless. 


Three forms of action - mental, verbal and physical 


Three trainings - discipline, concentration. and 
discrimination. 


Four 


The Four Immeasurable maitre (kindness,) mudita 
(pity,) karuna (joy,) and upeka (equanimity) are the 
four qualities of the enlightened mind. 


Four activities - pacifying, increasing, magnetizing 
and subjugating. 


Four means of magnetizing - being generous, 
uttering kind words, giving appropriate teaching, 
being consistent in word and deed. 


Four Schools of Buddhist philosophy - Vaibhasika, 
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Five 


The Five Wonderful Precepts - 


1) 


2) 


3) 


FirstPrecept - Aware of the suffering caused by the 
destruction of life, I vow to cultivate compassion and 
learn ways to protect the lives of people, animals, 
plants and minerals. I am determined not to kill, not 
to let others kill and not to condone any act of killing 
in the world, in my thinking and in my way of life. 
Second Precept - Aware of the suffering caused by 
exploitation, social injustice, stealing, and 
oppression; I vow to cultivate loving kindness and 
learn ways to work forthe well-being of people, 
animals, plants, and minerals. I vow to 
practice generosity by sharing my time, energy, and 
material resources with those who are in real need. I 
am determined not to steal and not to possess 
anything that should belong to others. I will respect 
the property of others, but I will prevent others from 
profiting from human suffering or 
thesufferingof otherspecieson the Earth. 

Third Precept - Aware of the suffering caused by 
sexual misconduct, I vow to cultivate responsibility 
and learn ways to protect the safety and integrity 
of individuals, couples, families, and society. I am 
determined not to engage in sexual relations without 
love and a long-term commitment. To preserve 
the happiness of myself and others, I am determined 
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4) 


5) 


others. I will do everything in my power to 
protect children from sexual abuse and to prevent 
couples and families from being broken by sexual 
misconduct. 

Fourth Precept - Aware of the suffering caused by 
unmindful speech and the inability to listen to others, 
I vow to cultivate loving speech and deep listening in 
order to bring joy and happiness to others and relieve 
others of their suffering. Knowing that words can 
create happiness or suffering, I vow to learn to 
speak truthfully with words that inspire self- 
confidence, joy and hope. I am determined not to 
spread news that I do not know to be certain and not 
to criticize or condemn things of which I am not sure. 
I will refrain from uttering words that can cause 
division or discord, or that can cause the family or the 
community to break. I will make all efforts to 
reconcile and resolve all conflicts, however small. 
Fifth Precept - Aware of the suffering caused by 
unmindful consumption, I vow to cultivate good 
health, both physical and mental, for myself, my 
family, and my society by practicing mindful eating, 
drinking and consuming. I vow to ingest only items 
that preserve peace, well-being and joy in my body, 
in my consciousness and in the collective body and 
consciousness of my family and society. 

I am determined not to use alcoholor any other 
intoxicant or toingest foods or other items that 
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programs, magazines, books, films and 
conversations. I am aware that to damage my body or 
my consciousness with these poisons 1s to betray my 
ancestors, my parents,and my society and future 
generations. I will work to transform violence, 
fear, anger and confusion in myself and in society by 
practicing a diet for myselfand for society. I 
understand that a proper diet is crucial for self- 
transformation and for the transformation of society. 


Five Skandhas - psycho-physical aggregates. Tantric 
rituals for the transformation of the five psychophysical 
aggregates, corresponding to the 5 delusions, into the 5 
wisdoms. 


Five chakras in the body-of-light - according to the 
Buddhist system with their corresponding colours- white, 
red, blue, yellow and green. 


Five kayas of fruition — 


The perfection of the benefit of oneself 
(peaceful dharmakaya), 


The spontaneous present for the benefit of others 
(unified samboghakaya), 


The manifold skillful means to tame beings 


(nirmanakaya), 


The distinct and unmixed appearance 
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The unified or  one-taste as Emptiness 
(vajrakaya ). 


Five poisons or  parica-kleg ^ -  obscurations, 
contaminants, afflictions of human nature, they are 
confusion, pride, envy, hatred and desire. 


They are also given as : ignorance, desire, anger, 
greed, sloth 


Five obstacles or Hindrances, which are — 
1. Attractionor desire. 
11. Aversion or hatred (Vyapada) 
111. Slothfulness (Thinamiddha) 


iv. Arrogance and suspiciousness (Uddhachcha - 
Kukuchcha). 


v. Doubt or uncertainty concerning the triratna 
( Vichikichah). 


Five major disasters - war, epidemics, famine, pollution 
and poverty. 


Five Forms of Desire or Qualities of Enjoyment - 
Items symbolic of the senses remind us how susceptible 
we are to craving. 


1. Fruit represents sweet taste. 
2. Incense Burner as a shell container with pleasant 


fumes arising. | 
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3. Mirror like our eye, it captures form. 

4. Lute sweet sound impinges on our ears delighting 
the mind. 

5. Silk evokes smooth, cool touch. 


In the ancient scientific system, whence they 
appear to have been derived, these Five Objects of 
Enjoyment correspond in symbolism, in their order as 
here given, to the Sanskrit Rasa (Taste), Gandha (Smell), 
Rupa (Form or Sight), Shabda (Sound or Hearing), and 
Sparsha (Touch or Feelings). 


sometimes the last two are combined, as in an 
image of a pair of cymbals connected by a silk ribbon. 


e Six 

Six paramitas, the ‘perfections’ or virtues 
generosity, self-discipline, patience, effort or energy or 
determination, concentration or insight or mindfulness 
and compassion. 

Wisdom can be regarded as their product. 

There aresix creatures that represent the six 
perfections. They are: 
1) The lion representing the perfection of wisdom 

(prajnya) 

2) The elephant, concentration (dhyana) 
3) The dwarf, effort (virya) 
4) The makara, patience (ksanti) 
5) The naga, morality (shila) 
6) Thecgarudanthe perdechomohgencresity dana). 
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Six senses : apperception [with the mind, cognition], 
sight, hearing, touch, taste, smell 


e Seven 


Seven cakras in the body of light -'subtle' body 
and their corresponding lotuses. Seven chakras appear in 
some Buddhist tantric texts too. 


Seven Planets - 


In astrology, Saturn, Venus, Jupiter, Mercury, 
Mars and the Moon and Sun are the traditional seven 
planets. 


e Eight 
Eight Great Events in the Life of Buddha 
Shakyamuni. 


Eight auspicious symbols - conch shell [shankha], 
auspicious seal [endless knot], banner of victory, 
umbrella of royalty that is a reminder of spiritual and 
material protection, dharma wheel, pair of happy 
fish, the flower, the treasure vase. 


The gestures or mudras for the eight auspicious 
symbols. 


There are eight symbols which stand for the 
Presence of the Buddha - 
Parasol - sign of nobility - stands for his head. 
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Treasure -Vase (thewhole) -is his neck. 


Lotus -truth and purity of - histongue. 
speech 
Right -Turning Conch - his mouth, speech. 


announces royalty 


Endless Knotor "auspicious seal" links all 
dharmas and activity; 1t 1s his heart. 


Wheel, the dharma-chakra, stands for his limbs, 
the means by which the teaching reaches us. 


The eight worldly dharmas are those influences that 

challenge equanimity 

1) To feel happy when you get a reward 

2) To feel unhappy when you don't. 

3) To feel happy when praised, 

4) To feel unhappy when criticized. 

5) To feel happy when you feel mentally and physically 
well, 

6) To feel unhappy when you don't. 

7) To feel happy on hearing nice things, 

8) To feel unhappy or worried on hearing unpleasant 
ones. 


Fight Freedoms - 


The eight favorable qualities of birth that are most 
conducive to success are: Having a long lifespan, a 
handsome healthy body, in a reputable family, with 
wealth and friends, with credibility of speech, with 
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e Ten 
Ten Bhumis to Buddhahood. 


The realization of Emptiness, Sünyata, is the 
goal. Therefore, the bhumis are the consequences of 
virtue-in-action. The bhumis are also interpreted as 
reflecting the 3 kayas or levels of "reality." 


The Foundation -Beings in samsara having 
generated the aspiration to climb the Bodhisattva Bhumis 
by practicing the sixParamitas. 


Now we proceed through 3 stages on the Path of 
Accumulation and 3 more stages on the Path of 
Unification 


1. The Joyous - Having tasted $ünyatà, we are joyous. 
Here, the main practice is to perfect the Generosity 
Paramita. Now on the Path of Seeing, we can start 
the Path of Meditation. 

2. The Stainless - At this bhumi, the main practice is the 
perfection of Sila because of which you are free of 
anxiety and the three Poisons. 

3. The Luminous - Here, we try to perfect Patience or 
equanimity. This is the source of the luminosity. 

4. The Radiant - After the third Bhumi, the Nirmanakaya 
aspect of Buddhahood has been perfected. But there 
are two more Kayas, therefore, the Paramita to 
perfect here is that of Exertion. This activity in the 
service of virtue creates a radiance of wisdom which 
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5. The Unconquerable - Driven by exertion, you perfect 
dhyana and other skillful means in preparation for the 
helping of all sentient beings. The word uncon- 
querable refers to both the difficulty of achieving the 
state of dhyani and the state of the being having now 
achieved this goal. 

6. The Manifest - The intense practice of dhyana and 
other skills enables you to be reborn as a God-king 
who can manifest miraculous activity. The Paramita 
of Prajna is to be perfected. 

7. The Gone-Afar - Having perfected the Six Paramitas, 

we now possess both wisdom and skill. This is a 
plateau below which you will not fall, but there is 
still room for effort. 
In the tenParamita system, the perfection is that of 
Skillful Means needed to overcome Mara who 
provides opportunities for others to act in 
opposition. 


It is said that once the seventh Bhumi is attained, the 
Buddhas prophesy concerning your achieving 
Buddhahood, and will indicate your Buddha-Name 
and circumstances. 


8. The Immovable - At the Eighth Bhumi, you can 
enter Nirvana at the snap of a finger; so Tathagatas 
come and click you out of it, reminding you of your 
aspiration and the work still ahead. But they cannot 
force you to remain, therefore the virtue is that of 
firmness of Aspiration. 
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9. The Good-Wisdom - Almost ready for 
Buddhabood, you practice the acquisition of the Ten 
Powers and Six Supernatural Powers. You might 
also be reborn as Brahma. 


10. The Dharma-Cloud - All the Buddhas and 
Bodhisattvas rejoice in your elation at having attained 
Buddhahood completely. Primordial awareness 
(jnana) clears away whatever subtle defilements and 
tendencies might still be retained. 


Ten non-virtuous Actions : Killing, taking what is not 
given, sexual misconduct, the verbal misdeeds of uttering 
divisive talk or lying or gossiping, and speaking harshly, 
and the mental misdeeds of covetousness, anger and 
holding wrong views 


e Twelve 
Twelve Links of Causation: (understandings) 


They are depicted in segments on the rim of the Wheel of 


Samsara 

1) Ignorance, 2) misperception due to 
disposition, 

3) Cognition, 4) Names and forms, 

5) Sensory experience, 6) Contact, 

7) Emotion, 8) Craving, 

9) Attachment, 10) Becoming, 

11) Birth 12) Sorrow, sickness, 
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3.3 Carvaka philosophy and mathematics 


Carvaka, also known as Lokayata, is an ancient 
school of materialism. Carvaka holds direct 
perception, empiricism and conditional inference as 
proper sources of knowledge, embraces philosophical 
skepticism and rejects ritualism, and supernaturalism. 
Number of pramana accepted by carvaka is only one 1e. 
Pratyaksa. 


Numbers in mathematics and Philosophy 
e ZERO 


ZERO is often used to indicate absence of 
quantity. We can define all the natural numbers if we 
know what we mean by '0' and 'successor'. Thus, number 
1 can be defined as the successor of O. But 0 itself 1s not 
the successor of any number. All the natural numbers, 
therefore, proceed from 0. 


A number is defined as a number of terms in a 
class; number 0 is the number of terms in a class which 
has no member. Since a class is not identical with its 
member, "0 is the class whose only member is the null- 
class". 


In this light "Sunya" will mean a class having no 
member and "ekam" will mean a class having one 
member. "Ekam" can be explained in terms of 
"Sunyam," and thus would be inferior to the latter. 
"Sunyatiy LAYAR ^ HER OOA THAR that of 
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"ekam advaitam." But we are emphatically asked not to 
take Sunya as a notion or concept, because that, being a 
class, 1s 1n no way better than other class-concepts. 


Zero and infinity are curious beasts; they defy our 
logical understanding of the world. Could you name an 
infinitely large number? Any number you think of, 
however large, will be a finite number. See how a similar 
problem creeps in when we deal with time related 
notions of ‘the present’ and ‘eternity’. We tend to think 
of eternity as an ‘endless’ duration of time. But if it is 
some duration of time, however long, it cannot be 
eternity- just the same way as we cannot think of an 
infinitely large number. What is eternity then? Ludwig 
Wittgenstein cautioned us against the trap of treating the 
present and eternity as moments in time. Rather he said 
they symbolize timelessness ie. The absence of time. 


The properties of Zero are just as logically absurd 
as that of eternity. It 1s common knowledge now that one 
divided by Zero is infinity and one multiplied by Zero 1s 
Zero. However most of people don’t actually grasp the 
profundity of these simple formulae, perhaps because we 
are so familiar with them. To understand Zero better, 
firstly we need to understand thought experiment 
suggested by Charles Siefe. 


Imagine an elastic band as the number line. When 
you multiply you stretch the band. When you divide you 


relax theo bandi higads; hat; happens. with; routine 
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divisions and multiplications with numbers other than 
zero. However, the bizarre happens when you operate 
with zero. 


Now when you multiply by Zero the band 1s so 
stretched that it explodes: and nothing remains as Zero 
sucks any number into itself. Similarly when you divide 
by zero the band so contracts that it 1mplodes; nothing of 
it remains. Such are the properties of the Zero. These 
operations represent the end of logic.Any equation in the 
world can be proved by multiplying both sides by Zero. 
In what philosophical world view could any of these 
make sense? 


All of this absurdity made perfect sense in the 
Indian world view. The Indians not only embraced the 
idea of Zero, they actually celebrated it. What follows 1s 
the gist oversimplification even of the idea of emptiness 
at the heart of Indian philosophy. The central idea of 
Indian philosophy was that the infinite phenomenal 
world emerges from emptiness. And when the 
appearance of the infinite phenomenal world, which is 
illusionary 1s realized to be nothing but mere appearance. 


The individual consciousness is restored to its real state 
of attributeless and formless emptiness 1e. Brahman. By 
a perceptual illusion (maya) the apparently individual 
consciousness (atman) perceives the phenomenal world 
of names and forms with the individual being the subject 


and the orbenemenalas sxorld;beingatheaobject of 
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perception. Realization or enlightenment 1s end of this 
illusion with there being no differentiation between the 
subject and the object and state where this obtains is that 
of emptiness (Brahman). 


Different Indian schools of philosophy give 
different names to this ineffable and nameless emptiness. 
some called it Sunya (Zero or emptiness) others called it 
Nirguna Brahman (attributeless truth) some others, 
Sunya Brahman. This idea forms the philosophical core 
of Buddhism and the many branches of Vedanta. Much 
has been written about whether the Buddhist Sunya and 
the Vedantic Nirguna Brahmana are metaphysically 
identical. Truth according to both Buddhism and 
Vedanta 1s ineffable, being beyond illusionary sensory 
perception, beyond thought and eventually beyond 
language. Both assert that the truth or emptiness is 
neither equivalent to existence nor to nonexistence. And 
finally both assert that enlightenment is the restoration to 
that very truth and the path to that involves 
thoughtlessness and surrender of the false sense of ego. 


In short, emptiness or zero was thought to be the 
truth of human existence and indeed the meaning of life. 
In philosophy that asserted seriously that the meaning of 
life was a number and the number was Zero (Sunya). 
Sunya is one of the many words for Zero in Sanskrit. 
Another Sanskrit word for Zero was Püjyam. Pujyam 
word is in Sanskrit also which means the object of 
worship. The soa "of human life was indeec ‘Worship for 
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the realization of the ultimate emptiness (Sunya). Thus in 
Zero was to be found the whole meaning and goal of 
existence. 


When Indian Mathematicians introduced Zero 
they made it clear that they were applying this very 
philosophical idea in the realm of mathematics. They 
asserted that Zero (Sunya or Püjyam) was Nirguna 
Brahman and infinity was Saguna Brahman. Infinity was 
a manifestation of Zero. No doubt all this sounds too 
mystical and far removed from modern mathematics. Yet 
no less a genius than Srinivasa Ramanujam 
(20" Century) also held this view and expressed it in 
precisely the same Vedantic terminology. After 
Ramanujam died, amongst his papers at Trinity College, 
Cambridge was found a note where Ramanujam equated 
Zero and Infinity with Saguna and Nirguna Brahman. 
That note provided the inspiration for Robert Kanigel to 
name his biography of Ramanujam as The Man Who 
Knew Infinity. But Ramanujam was just one in a line of 
Indian mathematicians who for over 1300 years 
understood Zero and infinity in this way. 


Brahmagupta (7th Century AD) who formalized 
most of the properties of Zero, understood these concepts 
in just this way. Bhaskara (12" Century AD) who 
improved upon  Brahmagupta's formalization by 
introducing the 1dea that any number divided by zero was 


infinity also relied on the same Vedantic equation. 
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e Thirty six 


The number "36" 1s a sacred number which has a special 
meaning in yoga. Indeed, it has many different meanings 
or one meaning with many different facets, like a 
diamond. Strictly speaking, this must be revealed by the 
teacher to the disciple. We may nevertheless disclose 
some of it so that the seeker may acquire a taste of the 
infinitely profound, unsurpassed and incomparable 
wisdom of yoga dharma. 


1) "30" represents the moon (the thirty-day lunar month 
of the indian calendar is called "masa" or "moon", in 
sanskrit) which is the symbol of lord Siva and "6" 
represents the six disciplines of yoga (physical 
postures, breath-control, detachment, concentration, 
meditation, union with Siva ), the six paths (Sadadhva 
mantra, varna, pada, kala, tattva, bhuvana) and the six 
chakras or sthalas, which are the path that leads to 
Siva. 

2) Further application of the yogic method of 
numerological interpretation, "36" will be explained 
as follows. "3" signifies that Siva is three-times the 
greatest: he 1s the greatest on earth (the terrestrial 
plane), the greatest in the air (the astral plane), and 
the greatest in heaven (the celestial plane). 


"6" is made up of "5" and "1". "5" signifies that Siva 


is the lord of bud five divine powers (intelligence, 
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3) 


of the five divine acts (creation, preservation, 
dissolution, obscuration and illumination or 
salvation). 


"1" (one) signifies that the supreme lord is the 
powerful, unique, ever existing one who alone exists 
and who holds the totality of all things within 
himself. Therefore, "5" and "I", being inseparable, 
are taken together as "6". Thus by writing "3" and "6" 
we arrive at the sacred number "36". This is the 
innermost, secret meaning. 


in terms of external reality which 1s the domain of 
multiplicity, when multiplied by the base "10", it 
yields "360" which 1s the number of days in a year; 
the number of degrees in a circle, etc. It stands for the 
totality of being or all-encompassing supreme reality 
itself. 


In brief, it represents a symbol of completeness. In 
practice, therefore, the number "36" (or 360) 
symbolizes man's revolution or completion of the 
circle of life and return to the original point of 
departure. 


This spiritual revolution is not a return to the past but 
a return to the ever present, ever-living truth that 
nourishes all life. It 1s a return that must be urgently 
effectuated by the modern world for the salvation of 


all souls and the establishment of divine life on earth. 
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Finally, if we add "3" and "6", we obtain the number 
"9". "nine" (nava) in the sanskrit language, also 
means "new", thus indicating the advent of a new 
world order based upon the eternal principle of all- 
encompassing unity and harmony, that 1s to say, the 
supreme eternal law of heaven which must prevail 
over all other laws as Siva himself decreed at the 
beginning of time. 


e One hundred and eight 


0 is the graphical representation of Stnya (zero) 
the matrix of all mathematical possibilities - + 1 etc. or - 
] etc. Brahman or the Unified Field is known as $ünya. 


] = the individual jiva 
8 = represents death or impermanence. 


1 + 8 = 9 - a number, which when multiplied by 
any digit and the sum added always yields 9. This 
represents the circularity of time and the cycle 
of samsara. 


One hundred and eight is an abundant number, 
a semiperfect number, a tetranacci number. 


> The hyperfactorial of 3 since it is of the form. 
> Divisible by the value of its ọ function, which is 36. 


> Divisible by the total number of its divisors (12), 
hence It 45,8 fefaetora ale AARSE, Ramtek Collection 
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» The angle in degrees of the interior angles of a 
regular pentagon in Euclidean space. 


> palindromic in bases 11 (99,,), 17 (6647), 26 (4426), 
35 (3335) and 53 (2253) 


» Harshad number in bases 2, 3, 4, 6, 7, 9, 10, 11, 12, 
13 and 16 harshad number (or Niven number) in a 
given number base, 1s an integer that 1s divisible by 
the sum of its digits when written in that base. 
Harshad numbers in base n are also known as n- 
harshad (or n-Niven) numbers. Harshad numbers 
were defined by D. R. Kaprekar, a mathematician 
from India. The word "harshad" comes from the 
sanskrit harsa (joy) da (give), meaning joy-giver. 
The term "Niven number" arose from a paper 
delivered by Ivan M. Niven at a conference on 
number theory in 1977. All integers between zero and 
n are n-harshad numbers. 


» selfnumber ie. Colombian number or Devlali 
number is an integer that cannot be written as the 
sum of any other integer n and the individual digits 
of n. 


This property is specific to the base used to 
represent the integers. 20 1s a selfnumber (in base 10), 
because no such combination can be found (all n « 15 
give a result « 20; all other n give a result ^ 20). 21 1s 


not, because it can be written as 15 + 1 + 5 using n = 15. 
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These numbers were first described in 1949 by 
the mathematician D. R. Kaprekar. The first few base 10 
selfnumbers are 1, 3, 5, 7, 9, 20, 31, 42, 53, 64, 75, 86, 
97, 108 


It was astronomer, mathematician, and physicist 
Galileo Galilei who said the universe is written “in 
mathematical language", that the mysteries of creation 
itself could be unraveled through numbers and equations. 
For the mystics, such numbers offered more than a 
scientific explanation, they offered a code for awakening, 
a code to our own nature. And for the yogis, that code is 
108. 


In yoga, the number 108 refers to spiritual 
completion. It is why japa malas are composed of 108 
beads, why pranayama 1s often completed in cycles of 
108 and why sun salutations are often performed in nine 
rounds of the 12 postures (totaling 108). By practicing 
chanting, breath work, or asana in rounds of this sacred 
number, the ancient yogis believed we could align 
ourselves with the rhythm of the creation, and ultimately 
bring an end to our cycle of reincarnation. 


Exactly how the yogis arrived at 108 we don't 
quite know, but it seems to be a number that connects us 
to our place in the cosmic order. The distance between 
the Earth and sun is 108 times the diameter of the sun. 
Around the time the ancient Vedic texts were being 
collected, far away Stonehenge was built, the Sarsen 
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In yoga we are often reminded that “as above, so 
below," and when we start to drill down into our human 
form we continue to find the number 108 over and over 
again. Were we to draw a five-pointed star (representing 
a human being) inside a circle (a planet) and we would 
find 108 degrees staring back at us from every angle. 
Deeper into the microcosm of the human being, it 1s said 
there are 108 energy lines, or nadis, converging to form 
the heart cakra and 108 marmas (pressure points) or 
sacred parts of the body. And 108 degrees Fahrenheit is 
the internal temperature at which the human body's vital 
organs begin to fail from overheating. 


Like the mantra Aum, 108 seems to have an 
essence that connects us to the whole. 


> nine dozen = 108 

» There are 108 free polyominoes of order 7. The 
equation results in the golden ratio 1e.2 sin 108/2 

» InJain philosophy, the total number of ways of 
Karma influx (asrava). 4 Ka$ayas (anger, pride, 
conceit, greed) x 3 karanas (mind, speech, bodily 
action) x 3 stages of planning (planning, 
procurement, commencement) x 3 ways of execution 
(own action, getting it done, supporting or approval 
of action) = 108 

> In Buddhism, 108 is reached by multiplying the 
senses smell, touch, taste, hearing, sight, and 
consciousness by whether they are painful, pleasant 
or neutral, and then again by whether these are 
inter relier dtd sends Meany BEEG and yet 
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again by past, present and future, finally we get 108 
feelings. 6x 3 x 2 x 3 = 108. 

> 108 is the atomic number of hassium. 

> 108 degrees Fahrenheit is the internal temperature at 
which the human body's vital organs begin to fail 
from overheating. 

> The distance of Earth from the Sunis about 108 
times the diameter of the Sun (actually closer to 
107.51, as per definition of the AU). Actual ratio 
varies between 105.7 

e Two hundred sixteen 


In Jaina mathematics, 2161s such an important 
number that it is given a name called *Pannatthi" which 
is named after the figure 65 which 1s part of the number 
65536 which it represents. The value of 232 is called 
"Badala" after the figure 42 which is ten digit number. 
Further 264 is a very important number named "Ikathhi" 
after the figure 18 with which the number begins and is a 
twenty digit number. While western world takes credit 
for invention of Log tables, the Jaina mathematics freely 
used numbers to the base of 2 and uses terms like 
"ardhchheda" which imply log of a number to the base of 
two. There is a major reason why Jain philosophy did not 
bother about publicizing their findings. The entire effort 
of the scriptures including mathematics is directed 
towards realization of the soul and nothing else. 
Knowledge of these subjects aided their understanding of 
the self, universe and their relationship. For them 


mathematics Was, Just.a.tool while soukwas tb za. 


70 


Other philosophical textual references 


4.1 Paratatvaganitadar$anam 


Paratatvaganitadarsanam is a manuscript edited 
by G.S.Murty, which contain aphorisms are related to 
philosophy and explained in mathematical way. This 
treatise 1s a gem of books related to mathematics and 
philosophy. It 1s called as an Egometry or principles of 
transcendental philosophy of mathematical truth. 


Some examples from this book are self- 
explanatory. To understand aphorisms from this book, 
knowledge of geometry, algebra, arithmetic, grammar of 
Sanskrit language, vedanta philosophy is a primary 
condition. So as to get the relationship between 
mathematics and philosophy, which are considered to be 
altogether different branches of knowledge. 


We will consider some aspects of this book. 


1) Mangalacarana — 
Warm of Paratatvaganitadarsanam is as 
follows — 
TET ech STATA STATA 
Here in this Sloka all the mathematical concepts 
are considered as the part and parcel of the ultimate 
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One more important thing is that, the author uses 
the word adwitiya to explain ultimate reality. This 
indicate that the mathematical expression is the most 
appropriate description of the concept in advaita vedanta 
philosophy. 


2) Some aphorisms - 
> AAAA: 
Now we shall explain the principles of line 


Theword afustands for 


e ‘with reference to’ 
e ‘to concern’ 
e ‘on the subject of etc. 


Theword rekhameans ‘a geometrical curve’, 
which may or may not be a straight line. 


> rr 
Circle (is) the prior form. 


Etymology of the wordaacan be given by theroot 
ad = to existor by theroot 


q= to cover,to conceal,to surround,to obstruct,to 


choose etc. 
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> rr 
Diameter (1s) the latter form. 


Theform of a circle has the qualities of an ‘arm?’ ,a 
support. 


Thepresent aphorism is sayingthat ‘the diameteris 
‘thesupported’. 


Inother words, the diameteris secondary object, 
while the circle 1s primary object. 


> faai: 
A pair of points (1s their) junction. 


Theaphorism says that, ‘the pair of points is the 
junction between thediameter and the circle in the sense 
thatthereis continuity between the diameterandthe circle. 


It is not easy to define the concept of continuity in 
absolute terms. 


In Sanskrit the word ‘3t4™8’indicatethe sense of 


continuity. 


CC-0. Kavikulguru Kalidas Sanskrit University Ramtek Collection 


73 


Inmathematics,a continuous variable is onethat 
can be assume any numerical value startingfrom zero 
upto infinity. 


> ari 
Infinitude (1s there) connection. 


The word ur (und sr zd) Means‘that by 


which a connection is made’.Thereforethe meaning of 
the aphorism  is,Infintude is the connection 
betweenPairof points and the circle.’ 


Asthere are many diameters of equal lengthin the 
circle it is recognized that there can beaninfinitely large 
number of points on thecircle,all of which are on the 
same footingwithoutany distinction and each of 
whichservesas a junction between the diameterandthe 
circle. 


> AAT | 


Thiska wat Keda versi Ramtek Collection 
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> adsa | 
Therefore, the notion ofJiva. 


e Mathematics is the only language that can render the 
notion of infinity comprehensible. So, aphorism 2-6 


explain (msaa). 


e According to geometry, a circle and its diameter are 
inseparable concepts, but from the point of view of 
aphorisms, a hierarchy is recognized to throw a light 
on the concept of sia (asuaan ofsa). 


e Aphorisms 7-12 explain (atsaq). 
> eum qeu 


Diameter (1s the) prior form. 


> dr 


Circle (1s the) latter form 
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» Beat: 
A pair of points (1s the) junction. 
» Seded uem 


Infinitude (1s the) connection. 


> sak 


This (is regarding) with the notion ofJivatva. 


> sem | 


Thus, (we have explained) the metaphysical 
principles of line. 


The aphorisms consider the circle to explain 
concept of ignorance in Vedantaphilosophy. Since the 
circle 1s the form of a surface bounded by a 
‘circumference’ indicates the power to enclose or 
‘conceal’. 


The surface of a circle indicates the ‘supreme 
spirit’, the essence of all being. 


Style of these aphorisms can be compared with 


that of FTA”. 
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The following table clearly shows comparison 
between two notions of a circle. 


Geometrical notion of Philosophicalnotion of 
circle circle 


Universal Spirit 


God 





e The table summarizes the correspondence between 
the geometrical and philosophical notion of a circle. 


Mathematics is a language for all natural sciences. In 
Paratatvaganitadar$anam mathematics, more 
specifically geometry is used as aninstrument to 
explain some concepts in a philosophical system 
called Vedanta. 


e This is a very good attempt to co-relate two branches 
of knowledge system. 


emm | sfr yer | rr | om: df: | aga: dar | 

saka kha | ara: yea | arrr (| faemdf | 

D ee | eae Le EE E. i 

EU Ü. XUL TT SEES University Son Se anis | 
Gah) 


Tread | aaa | (Manakan 1-4 ( 
TI 


Riemann sheets and Vedantic concept of Pürna 


A part can be exactly equal to the whole, this 
statement in the Vedanta philosophy can be compared 
with square root of complex numbers generally and 
concept of Riemann surface specifically. To understand 
this first we have to consider exponential function. 


| | | 5 | y? x? y” 
(sum of infinite series = eë = 1 +x + t ET pu 
FT "n. 


where x - real variable. 


If x^] then 
e = lim, ,. (1 t z) 


let € = 1f, which tends to zero and this limit is 
finite and hence its value can be obtained with the help 
of the above expression to any degree of accuracy and is 
approximately equal to 2.718281828. This is a 
transcendental number and one of the most important 
mathematical constant. 


limz_)(1+€)" =e and n tends to c 


Then e is interpreted as a volume of an infinite 
dimentional object whose length is = 1. 


For an imaginary variable we can define 
exponential function. 


Let 8 and / are real numbers then the unit of 


9 


imaginary numbers defined as 4/—1 
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The imaginary unit i is such that i^- -1, i?— -i, i^- 1, 


5 


i^— i, and so on 


exp (i 7/5) = cos?! /5 ti sin" /, -0* i 
which follows from the fact that 
cos ^ f», = 0, sin ^ /> = 1. 
Incidentally an intimate relation exists between 
real and imaginary numbers. 
Eg. Consider 
it = [exp(i 7/5)]' 
According to the rule, 
[exp(i 7/5)]' = [exp (i? 7/7))] 
So the result 1s 
ii = exp zx 


Now consider the complex variablez which is 
defined as z = at ib , where a and b = real numbers 
and i 1s imaginary unit. 

We can also use r, 8 in a coordinate system and 


represent a complex number z as Z =r exp (1 8), 1e. 
Z=r (cos8 + i sin8), 


where r 1s the length measured along the radius from the 
origin of coordinate system. And 8 1s the angle between 
the x axis uid (ie TAGS vector measured eit eló6kwise. 
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1; 
Then a= rcos@, b=rsin@andr =(a*+ b?) “2 
As we know that 


cos*@+ sin*8 = 1. Then the r = modulus of z , and ifr = 


1 then the circle is called as unit circle. 


If the range of 8,0 = 8 = 2m, which covers the 
circumference of a circle. Thus the function exp (18) 1s 


represented by points on the circumference of a circle. 


Geometric representation of Z = r exp (181 , 


where r 71, is as follows — 


A A 


Now we will consider the square root of the function exp 
(1 8) , let us call it as Zz. 


Z,={ exp (10) }/2= exp (if /3) 


Which is similar to Z = r exp (1 8) except for the 
change caused by the factor 2 diving B8. 


As before 


Z;- (cos4/, + isin®/,) 
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So the geometrical representation of z; 1s as follows — 


(7 J^, 


"d N 


/ \ 


NS 


We see here that the range of 8,0 zx 8 = 2r, 


which covers the half circumference of a circle for Z5 
Hence the full circle of z is mapped on semicircle of Z2. 
If we map the unit circle z in the range 28. = 8 = 4r the 


remaining semicircle of Z, is completed. Thus we 
imagine that the circle z 1s two folded. Ie. Two separate 
sheets exist as 1f they are one only. The cross over from 
the 1** sheet to the 2"* sheet and vice versa takes place 
along the radius drawn from the origin to the point, 
which can be extended to the infinity of the complex 
plane. 


This is called as cut in the mathematical language. 
The second sheet starts at 2m and ends at 4m . The 


multiple sheets obtained in this fashion are called as 
Riemann sheets of a complex plane. This concept of ‘a 
part being equal to whole’ is valid also in the case of 
higher roots. 


So, we atrive at the conclusion that 


if n" root zx = exp (i8 / x) 


the whole circumference of z is represented in 1/ N part 
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However, large N may be. The complex plane 
will have N Riemann sheets. 


Thus the image can represent an infinitely large 
replicas of the original circumference, each one is 
exactly equal to the other and also equal to the original. 
This 1s an exact mathematical result. Which is echo of 
the sentence from the upanisad ie. 


CN CN CN SO | 
Terakam” 
CN CN CN 


4.2 Bhagavadgita and mathematics 


The expression in the 2"! adhyaya of 
bhagavadgita includes 16" Sloka as — 


TAA TA TS RTT STETIT: | 
ISA ie: | 


The unreal never 1s. The real 1s never 1s not. Men 
possesses of knowledge of truthfully know this. 


Now let us analyze this verse. We see here three 
distict aspects 


1. The aspect of real and unreal 

2. The aspect of existence and nonexistence 

3. The aspect of truth which encompasses the first two 
All these are combined in such a way that the two 

statements 
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1. Tadikaduai 
ii. maade: should be accepted as true. 


Now we will rewrite these sentences in equivalent 
manner without losing their content. 


a. The unreal has no existence = sentence no. 1 
b. The real has no non-existence = sentence no 11 


Now we will construct a TRUTH MATRIX, T defined as 


"12 


That will pick up the above sentences following 
the rules of matrix algebra. 


The words real and unreal are treated as elements 
of a column vector related to the words existence and 
nonexistence, which are also treated as elements of 
another column vector by the matrix equation 


pr )z 1 0 [p — 
unreal 0 1 . existance . 


where the sign of inequality stands for the words 
‘has no’. Hence by the rule of matrix multiplication, we 
get the sentences 


‘the real has no nonexistance’ and 
‘the unreal has no existance’ 


Or the equivalent positive forms of these sentences as 
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Real----- existance 
Unreal ----- nonexistance 


where the symbol ----- indicates that the left and 
right sides are inseparably associated with each other. 


since only the real can be realized, it follows that 
only the existence can be realized and that nonexistence 
cannot be realized. 


It must be noted in this context that the word’ 
nonexistence is not the same as the unmanifested i.e. 
Avyakta. 


In the metaphysical context nonexistence 
corresponds to the impossibility whereas avyakta refers 
to invisibility or unmanifested state. As a matter of fact 
avyakta is realizable and is classified into two categories 
in bhagavadgita." So nonexistence should not be 
confused with avyakta. 


So, the truth matrix shows the relation between 
real/unreal with existence/nonexistence and can be 
represented by a positive statement such as 
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MA )= 1 AN existance | 
unreal] lO 1lVnon existance, 


where the equality sign stands for ‘is’. Thus we 
can compactly write the valid sentences, ‘the real is 
existence’ and ‘the unreal 1s nonexistence’. 


Now, we will consider a situation in which the 
truth matrix 1s modified for some reason. The extreme 
case of a total reversal of truth is represented by a matrix 


M-| al 


This matrix M 1s such that 


M given by 


MT=M 


which can easily be verified according to matrix 
multiplication as follows — 


. [0 1 0 ( existance 
MI = E - E NC a 


By simplification, We get 


( real | 0 [I existaence ) 
unreal] 1 0O!\non existence 


And we lead to the sentence 


I. The real 1s nonexistence 
II. The unreal 1s existence, 
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Therefore, the matrix M can be completely 
change the truth into untruth and vice versa. This 
behavior 1s exactly what a modulator can do. 


The point of this exercise is not merely the 
mathematical result. The matrix M has the twin features 
of the maya in vedanta, namely avarana^^ or the 
obscuring and  viksepa" or the modification or 
modulation of the truth. 


There 1s however, a very important feature of the 
matrix M, a feature with profound metaphysical 
significance, namely, 


M.M=M’=T 


which can be easily verified as follows, 


0 a| 0 1] = 1 )-T 
1 OILI O0 0 1 

This leads to an important conclusion that, though 
maya can totally alter truth values in the creation, its 
effect can be corrected in such a way that truth can be 


completely regained. 


Hence the role of maya 1s one of altering truth 
reversibly. Its sakti is one of vivarta (modulation) only. 


akai 
(Jaan) 
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Since its role is completely known, it 1s realizable 
and therefore should be classified as real. 


Further, we note also that T 1s a unit matrix and 


according to the above discussion we infer M =T. 


Thus, symbolically, we have the result 
Square root of T = M 
= -M 


That leads to two values, a result, which reminds 
us of the well known arithmetic result, namely, 


Square root of ] = 1 
=-] 


Thus, we notice that duality can arise from unity 
through an operation. This shows dual nature of 
philosophical concept ie. Maya. And matrix M is a 
mathematical representation of maya. 


Bhagavadgita also states some concepts with the 
help of numbers and some of such concepts are as 


follows — 
i. Number of Adhyaya in gita - 18 
1. Number of Yoga in gita - 18 
iii. Number of anadi tatva"" - 02 


(prakrti and purusa) 
94 .CC-0. Kavikulguru Kalidas Sanskrit University Ramtek Collection 
Seksa 13.19) 


c 2 


87 


iv. Number of nista” -02 
(karmayoga, jnyanayoga) 
v. Number of purusa^? - 02 
(ksara, aksara) 
vi. Number of srsti^' - 02 


(daivi, asuri) 


vii. Number of destroyer of atmasakti^ - 03 
(kama, krodha, lobha) 
viii. Number of Sraddha’”’ - 03 
(Satvika, rajasa, tamasa) 
ix. Number of formulas of Karmayoga ™®” - 04 
x. Number of jiiyanedriya with deities - 05 
xi. Number of causes for karmasiddhi ^ - 05 
xi. Number of sense organs - 11 
xii. Number of characteristic of a bhakta ^ -36 
ECAS AS TATA 
girare (a 3.3) 


ie 
Tudan (Ti 15.16) 
Ankara (a 16.6) 
Rehat: 

or mls eee aaasia (Taga 16.21) 
“rana (mada 17.2) 
MA 
Tai ( (aia 2.47) 
Maa 15.9) 

O asiana RaT] 
a 18.14) 
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xiv. Number of Sacrifices? 
xv. Number of Siddha laksana'”° 


BAE EIE UE EIGE RIENE EIIN 

adada aaa A-I 

«erraverit: REIESE] 

rr etl - 3 

Tanaka 

Tana a [etl 38 

Pep ep TaT] 

Teri 

kin 

Sinai: LE - 3 CII 

TIA 

WOT ATTA OTT AAT: || € - 8 Sl 

STI rame RT: ATT ST fd 

TASIK: RETI! 

Fa MSTA SHA aaa 

Takata 

Tekan 

PHA HAKATA A AM CATA SAAS 3 KI] 

FAT STH ATI SMAI: TTT 

MAPA RAAT ATA fermer 3 B11 (srrerstararezmid. 24-33) 

eee Sar TA 

MSs ATA CAAA TSOTSI $ c i 

Arakan: 

AMAT AAT AT: 6-4 UT 18.51-56) 
ran 

Khairat L43 

TAT: TIAMAT MATS aA 

FH MATA TARA AAT AI 

FCAT ATA [SSAA CISITSTSTETT FERT: 
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4.3 Bhutasamkhya 


Bhütasamkhya system 1s a method of recording 
numbers using ordinary words having connotations of 
numerical values.The system has been described as the 
concrete number notation for the representation of 
numbers. 


The number "two" can be associated with the 
word "eye" as every human being has two eyes. Thus 
every Sanskrit word having the meaning "eye" was used 
to denote "two". All words synonymous with "earth" 
could be used to signify the number "one" as there is 
only one earth. Concepts, ideas, and objects from all 
facets of Indian cultural experience, mythological, 
puranic, literary, religious, philosophical etc. were 
harvested to generate number-connoting words 


single words indicating smaller numbers were 
strung together to form phrases and sentences for 
representing arbitrary large numbers. This formation of 
large numbers was accomplished by incorporating the 
place value system into the scheme. While decoding 
numbers encoded in the bhutasamkhyà system, one 
should bear in mind the specialty of the Indian method of 
writing numbers. The various digits were written from 
left to right; that 1s, the digit with the lowest place value 
is written as the left most digit. The various digits of a 
large number are arranged from left to right in the 
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increasing. order of the place value. This specialty, 
succinctly indicated by the Sanskrit adage ankunam 
vamato gatih, has been extended to the bhutasamkhya 
system also. 


A potential user of the system had a multitude of 
words to choose from for denoting the same number. The 
mapping from "words" to "numbers" is many-to-one. 
This has facilitated the embedding of numbers in verses 
in Indian treatises on mathematics and astronomy. This 
helped in memorizing large tables of numbers required 
by astronomers and astrologers. 


Below are some numbers and words that can be 
used for representing those numbers. Even synonyms of 
these words can be used to represent the particular 
number. 


1- rupam(form), Sat( ultimate reality), Mulaprakrti 
(Samkhya philosophy) 


2- sayuja(jivtma and paramatma) this word has 
reference in Mundakopanisad 


3 - triguna(samkhya philosophy) 
4- Anubandha(Vedantaphilosophy) 


5- mahabhuta (5 elements of nature), indriya (5 sense 
organs) 


6- darshana(ancientIndianphilosophicalsystems) 
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9- Samkhya(number) 


0- akasa (sky), purna (complete), ananta 
(infinite), Sunyaliiiga (ultimate reality) 


Philosophical significance of numbers 


e Zero —ultimate reality 

e Sunyavada — according to madhyamika school of 
biddhist philosophy this world is Sunya. 

e One - this Brahman is only one and hence it is the 
only cause of this universe. 

e There is only one mulaprakrti called as maya. 

e Mantra, which contains only one syllable is ‘om’'”’ 
which represent ultimate reality. 

e This body is as if a tree and jivatma and paramatma 
are two birds seating on the tree. 

e Ekatmavada/ Ekatattvavada — this opinion is accepted 
by vedanta philosophy. According to which, there 1s 
only one atman which 1s all pervading. 

e Mahavakya — there are four mahavakyas in Indian 
philosophy. 

1) Aham brahmasmi, 2)Tattvamasi, 3)prajüyanam 
brahma, 4) sarvam khalvidam brahma 

e Number of Vada in Indian philosophy = 10. 

1) arambhavada, 11) samghatavada, 


O AR i riak, 


ceo cerae (urea 
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111) asatkhyativada, iv) atmakhyativada, 


V) parinamavada, v1) vivartavada, 
vil) drstisrtivada, vill) pratibimbavada, 
1x) satkhyativada, x) akhyativada 


e Number nine is known as brahmasamkhya. Since the 
number divisible by nine contains all the numbers 
whose addition 1s nine. Multiplication with number 
nine will result into the numbers whose addition 1s 
also related to nine. Number nine denotes ultimate 
reality 1e. Brahman and number eight denotes maya 
as when we multiply by eight then the addition of the 
answer obtain 1s lesser and lesser 
eg. 8*2=16 (1+6= 7), 8*3=24 (2+4=6) and so on." 


Mnemonic technique 


Mnemonics is the study and development of 
systems for improving and assisting the memory. It is 
any learning technique that aids information retention in 
the human memory.Mnemonics aims to translate 
information into a form that the brain can retain better 
than its original form. Even the process of merely 
learning this conversion might already aid in the transfer 
of information to long-term memory. 


In ancient India, many mnemonic techniques 
were used which were based on the mathematical logic 
of permutation and combination. 
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Astavikrtih patha = Ancient knowledge system 
remained intact through the ages because of oral 
intangible traditional practices. Oral traditional practices 
include various techniques of recitations of 
texts.Prodigious energy was expended by ancient culture 
in ensuringthat ancient textswere transmitted from 
generation to generation with inordinate fidelity.For that 
purpose eight complex forms of recitation or pathas''" 
were designed to aid memorization and verification of 


the sacred Vedas. 


Many ancient Indian philosophical texts such as 
upanisads are preserved due to Astavikrtih patha 
technique. Astavikrtih patha is purely a mathematical 
technique. 


The various pathas or recitation styles are 
designed to allow the complete and perfect memorization 
of the text and its pronunciation, including the Vedic 
pitch accent. 


The students are first taught to memorize the 
Vedas using simpler methods like continuous recitation 
(samhita patha), word by word recitation (pada patha) in 
which compounds (sandhi) are dissolved and krama 
patha (words are arranged in the pattern of ab bc cd ...); 
before teaching them the eight complex recitation styles. 
The Ghanapatha or the "Bell" mode of chanting is so 
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called because the words are repeated back and forth in a 
bell shape. The sonority natural to Vedic chanting 1s 
enhanced in Ghana. In Jatapatha, the words are braided 
together, so to speak, and recited back and forth. 


The samhita, pada and krama pathas can be 
described as the natural recitation styles or 
prakrutipathas. The remaining 8 modes of chanting are 
classified as complex recitation styles or Vikrutipathas as 
they involve reversing of the word order. The backward 
chanting of words does not alter the meanings in the 
Vedic language. 


These extraordinary retention techniques 
guaranteed the most perfect canon not just in terms of 
unaltered word order but also in terms of sound. That 
these methods have been effective, 1s testified to by the 
preservation of the most ancient Indian texts. 


Example of a text with 9 words in different 2 
pathas are mentioned below: 


Mala 12-21-12- I+] [+2 ~ 
23~32~23~ +2 F1 ~ 
Poy. Oe ee ae es +1 I2 
45~54~45~ 
5$6~65~56~ 
67~76~67~ 
78~87~78~ 
S9~98~89~ 
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1221123321123 I-1 142 
2332234432234- I2 H1 
3443345543345- I+1 [+2 


4554456654456~ I+3 r5 
142 +1 


I+1 I+2 
I+3 


5665567765567~ 


6776678876678~ 
7887789987789~ 
899889 9889 ~ 
9 99 | 99 v~ 





Portions of the Vedantic literature. elucidate the 
use of sound as a spiritual tool. They assert that the entire 
cosmic creation began with sound: "By His utterance 
"Ill The Vedanta-sutras add that 
ultimate liberation comes from sound as well. 


came the universe. 


The texts were subsequently "proof-read" by 
comparing different recited versions. 


Eg. The jata-patha- wordl word2, word2 wordl, wordl 
word2; word2 word3, word3 word2, word2 word3. 
These paths include various combinations of the words. 
These combinations can be studied with the help of 
combinatorics, a branch of mathematics. 


kkkkk 
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Conclusion 


Now a days, we think that mathematics is a 
branch of science, Philosophy is a branch of Humanities 
and Sanskrit is a language which is included in the 
branch of Arts. Hence the interdisciplinary study of these 
three subjects is neglected. But, this monograph will 
prove the interrelationship between mathematics, 
philosophy and Sanskrit. 


Mathematics can be said to be language of 
science and philosophy also explains facts in the nature 
logically and methodically. Sanskrit language is a 
language of aphorisms. So, all these three branches of 
knowledge are interconnected at the abstract level. 


There are many such subjects which are hided in 
ancient Sanskrit texts. So, to explore ancient Indian 
knowledge system there is a need to interpreted ancient 
Sanskrit texts with modern relevance. 


This monograph aims to find out relevance of 
ancient wisdom in this modern world and hence to prove 
the meaning of the Sloka. 

cilfeneh Fee THT aha: ATR AM ATA 
SR tires: Ten ATTA ATH A EE TATA | 
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